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INTRAPELVIC PROTRUSION OF THE ACETABULUM! 


By HOWARD P. DOUB, M.D., Department of Roentgenology, Henry Ford Hospital, 
Detroit, MIcH. 


HE subject matter of the following 

communication refers to a rather un- 

common hip condition characterized 
by deepening of the acetabular cavity and 
inward protrusion of the medial wall of the 
acetabulum. There is an associated dis- 
turbance in hip function, with limitation of 
abduction, rotation, and frequently of flex- 
ion and extension. 


This condition was first described by Otto 


(1) in 1824 as an osteo-arthritis. Since 
that time approximately fifty cases have 
been reported, showing that it is not a com- 
mon lesion, although in our experience it is 
much more common than the number of re- 
ported cases would indicate. In 1921 Val- 
entine and Mueller (2) collected thirty-one 
cases from the literature but only about 
twenty were of the particular type under 
discussion. They described a number of 
etiological causes in the various cases. 
Wolfsohn and Brandenstein (3) have in- 
troduced the name “juvenile osteo-arthritis,” 
which would seem to be descriptive of cer- 
tain cases, but the majority of these patients 
are much too old and their symptoms are 
of too recent origin to be classed under this 
name. 

Various infectious agents have also been 
charged with being the causative factor. 
Esau (4) believes a low-grade pyogenic in- 


1Read before the Radiological Society of North America, 
at - Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1928, 


fection to be the cause. The gonococcus is 
claimed to be the etiological agent by Chiari 
(5) and Schlagenhaufer (6). Féré (7) 
and Wrede (8) have described this condi- 
tion in tabes where there is marked over- 
production of bone. This, however, is not 
the typical condition which we are de- 
scribing. 

Saupe (9) in a recent article describes 
a case which came to autopsy and showed 
destruction of the bony surface of the ace- 
tabulum. The floor was sclerotic, with an 
ivory-like appearance, and was _ thickened 
about one centimeter. The protrusion ex- 
tended two centimeters into the pelvis. 
Campbell (10) believes that the change is 
brought about by a destruction of one 
side of the acetabulum and new bone pro- 
duction on the other caused by a reactive 
process in the periosteum of the inner side 
of the pelvis. Loebel (11) recently re- 
ported three cases, all women. He thinks 
the typical case is caused by polyarthritis 
plus the pressure of the head of the femur 
in the acetabulum. Zwicker (12) has also 
recently reported seven cases but several of 
these are not of the type under considera- 
tion. Benda (13) has drawn attention to 
the fact that this condition may be so se- 
vere as to be a very serious obstetrical prob- 
lem, and may even necessitate a cesarean 
section. 

The first description of this condition in 
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Fig. 1, Case 1. 


the American literature which we have 
found is by Hertzler (14), who reports 
four cases. One of these cases is of the 
type due to arthritis and one is of the type 
described by Esau (4). The other two 
were due to tuberculosis and malignancy, 


respectively, and do not figure in this dis- 
Case reports by Pomeranz (15) 
and Lewin (16) were also found in the 


cussion. 
American literature. These are both of the 
osteo-arthritic type. 

Eppinger (17) believes that this condi- 
tion may be caused by a delayed ossification 
of the bones going to make up the acetabu- 
lum and that the pressure of the head of the 
femur against this is sufficient to cause pro- 
trusion. One of my cases might be caused 
by something of this nature. 


CASE REPORTS 


Case 1. E. D., female, aged 16. Com- 
plained of pain in the left hip. There was 
a history of a fall two years previously, 
striking this hip. 

Physical examination revealed consider- 
able disturbance in the function of both 
hips. The trochanters were less prominent 
than normal. Abduction was limited to 
about one-quarter of the normal range on 


Fig. 2, Case 2. 


both sides. Hyperextension was impossible 
and flexion stopped at ninety degrees. 
There was practically no internal rotation. 
The Wassermann was negative. History of 
tvphoid fever at age of fourteen. The ex- 
amination was otherwise negative. 

Roentgen examination of the pelvis re- 
vealed a similar deformity of both hips. 
The acetabuli were much deepened, allow- 
ing the heads and a portion of the necks of 
the femora to extend into them. The me- 
dial walls of both acetabuli were very much 
thinned and showed only as very narrow 
dense lines. The heads of the femora were 
somewhat octagonal in shape but there was 
no apparent bone destruction nor oblitera- 
tion of the joint cartilage. 

Case 2. M. K., female, aged 50. Com- 
plained of rheumatism, with pain running 
down the backs of the legs for the past four 
years. 

Examination showed flexion deformity 
of about twenty degrees of both hips. 
There was practically no rotation in either 
the flexed or extended positions. Abduc- 
tion was limited to about thirty degrees. 
Wassermann negative. History of typhoid 
some years previously. 

Roentgen examination of the pelvis dis- 
closed a condition involving both hips, very 
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Fig. 3, Case 3. 


similar to that seen in Case 1, above. In 
this, however, the medial wall of the ace- 
tabulum was slightly thicker and there ap- 
peared to be some narrowing of the joint 
space but no definite bone destruction. 

Case 3. I. M., female, aged 49. Com- 
plained of pain in the lower back and stiff- 
ness of the legs for about one year. 

Examination disclosed marked spasticity 
of all the muscle groups of the lower ex- 
tremities, especially the adductor group. 
There was no limitation of flexion or ex- 
tension of the hips. The pain was some- 
what indefinite and not typical of arthritic 
pain but suggested some central nervous le- 
sion. Wassermann negative. History of 
scarlet fever in early life. 

Roentgen examination of the spine and 
hips showed evidence of chronic infectious 
arthritis of the spine and both hips. The 
hips also showed some deepening of the 
acetabuli and a thinning of the medial wall. 

Case 4. L. B., female, aged 53. Com- 
plained of low back pain for five years. 

Examination of the hips disclosed a limi- 
tation of abduction of the hips on both 
sides and absolute restriction of rotation. 
There was also some restriction of flexion 


and extension. The tip of the greater tro- 
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Fig. 4, Case 4. 


chanter was higher than normal. There 
was pronation of both feet, accompanied by 
internal rotation, which she states has been 
present since childhood. Wassermann neg- 
ative. History of scarlet fever at age of 
seven with chronic ear trouble resulting. 

Roentgen examination of the hips showed 
the heads of the femora to be rather deep 
set in the acetabuli and there was definite 
evidence of chronic arthritis of the hips and 
lower spine. The articular margin of the 
acetabuli showed definite eburnation. 

Case 5. D. T., female, aged 44. Com- 
plained of pain in the hips, radiating down 
the legs, of seven years’ duration, but worse 
during the past year. 

Physical examination disclosed a marked 
lumbar lordosis, with limitation of flexion. 
The hips showed flexion deformity to a con- 
siderable degree and no external rotation 
was possible. Abduction was limited and 
adduction very markedly limited. Wasser- 
mann negative. History of scarlet fever, 
measles, and influenza in the past. 

Roentgen examination showed a deform- 
ity involving both hips. The inner margins 
of the acetabuli were thinned and eburnated. 
There was evidence of bone destruction and 
proliferation involving both tke heads of 
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Fig. 5, Case 5. 


the femora and the acetabuli. There was 
some narrowing of the joint spaces indicat- 
ing cartilaginous destruction. There ap- 
peared to be some change in the contour of 
the pelvic outline, although this might have 
been partly caused by the extreme lordosis. 

Case 6. E. F., male, aged 35. Com- 
plained of shooting pains in the left hip dur- 
ing the past year and a half. There was a 
history of similar trouble in the right hip 
about eighteen years previously, accompany- 
ing dislocation. That hip was in a cast for 
fourteen weeks and has been ankylosed 
since. Examination revealed solid ankylo- 
sis of the right hip and limitation of move- 
ments of the left hip on manipulation. 
Wassermann negative. No infectious dis- 
eases in the past. 

Roentgen examination of the pelvis dis- 
closed complete ankylosis of the right hip. 
The left acetabulum was somewhat deeper 
than normal and there was thinning and 
eburnation of the medial wall. There was 
also evidence of infectious arthritis present. 

Cases 7 and 8 are reported through the 
courtesy of Dr. W. F. Henderson, of Touro 
Infirmary, New Orleans, La. Both cases are 
in women. One was in the third and the 
other in the fourth decade of life. Neither 
had borne children. Both were admitted 


Fig. 6, Case 6. 


for examination because of alteration in 
their normal gait. They both denied any 
accidents or pains in the joints in the past. 
Nothing in the history of either case sug- 
gested any etiological factor. 

Roentgen examination revealed deepen- 
ing of the acetabulum, with thinning and 
eburnation of the medial wall. There was 
narrowing of the joint space showing car- 
tilaginous absorption and lipping around 
the upper lateral margin of the acetabulum 
suggesting arthritic changes. The femoral 
head was deeply buried in the acetabulum 
and the greater trochanter was higher and 
closer to the ilium than normal. The roent- 
gen changes in these two cases were almost 
identical. 


CLINICAL FINDINGS 

The symptoms in these cases vary accord- 
ing to the amount of pathology present and 
the primary etiology. In a number of cases 
the chief complaint is a “waddling gait,” 
which may be first noticed by the patient’s 
friends. On examination, such an individ- 
ual is found to have limitation of motion 
of the leg. In other cases the symptoms 
are those of chronic infectious arthritis, 
namely, pain, tenderness, and limitation of 
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Fig. 7, Case 7. 


motion, with spasm of certain groups of 
There is practically always limi- 
There 


muscles. 
tation of abduction and rotation. 
may be complete bony ankylosis. 


ROENTGEN CHANGES 

The changes in the acetabulum are the 
most striking. There is a very definite 
thinning of the mesial and inferior wall of 
the acetabulum, with a protrusion of this 
into the pelvic cavity. This thin wall of 
the acetabulum has a rather constant ap- 
pearance. It is thicker in its upper or iliac 
portion and thins out as it progresses down- 
ward. It shows considerable eburnation, 
which is apparently an effort on the part of 
Nature to lay down a thin, dense wall to 
sustain the weight-bearing thrust of the 
head of the femur. The changes noted in 
the typical case are confined to the acetab- 
ulum and do not involve the adjacent parts 
of the pelvis. In those atypical cases caused 
by malignancy, osteomyelitis, etc., the other 
parts of the pelvis may be involved. 

The changes in the head of the femur are 
variable. In some cases there are no appar- 
ent changes, while in others there is exten- 
sive lipping suggestive of arthritic changes. 


Fig. 8, Case 8. 


Occasionally where the acetabular protru- 
sion is irregular the outline of the femoral 
head may closely correspond to those irreg- 
ularities. In Case 1 of our series the artic- 
ular surface of the head is roughly octago- 
nal in shape. The neck of the femur may 
appear to be shorter than normal, but this 
is often the result of the head of the femur 
being deeply buried in the acetabulum or 
else due to the extensive lipping, projecting 
outwards like a bony shell over the femoral 
neck. 

The head of the femur, being more deep- 
ly buried in the acetabulum, it naturally 
follows that the greater trochanter is much 
closer to and may even impinge on the ili- 
um. It is apparent, therefore, that most of 
the limitation of abduction and rotation is 
due to mechanical factors. This would also 
limit the other movements to a greater or 
lesser degree, depending on the physical 
factors in any given case. There is fre- 
quently absorption of cartilage, with nar- 
rowing of the joint space. 


DISCUSSION 


We have tried to limit our discussion of 
inward acetabular protrusion to those cases 
which are more or less typical of the type 
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first described by Otto (1), and which have 
a fairly typical appearance, as described 
above. Several of our cases vary slightly 
from the typical well-developed case, but 
would appear to be stages of the same pro- 
cess. We have avoided those cases caused 
by injury, osteomyelitis, malignancy, etc., as 
they are different from the type under 
study, which, so far, has no known etiol- 
ogy. This is a rather rare condition, as 
evidenced by the fact that probably less than 
fifty cases are reported in the literature. 
One of the most fascinating aspects of 
this study is the consideration of its etiol- 
ogy. The various ascribed causes have 
been mentioned in a recent article by Saupe 
(9). He mentions as possible causes, trau- 
ma, bad posture, kyphosis, spondylolisthe- 
sis; special influences, as climacteric, tu- 
berculosis, gonorrhea, tabes, typhus, osteo- 
myelitis, osteitis deformans, tumors, and 
echinococcosis. While it is conceivable that 
any of these may be the cause of an indi- 
vidual case, a careful study of this subject 
will soon rule these out as the true cause of 
this condition. Saupe also mentions the 
following causes: congenital disturbance in 
growth, osteitis deformans juvenilis, coxi- 
tis of various kinds, osteomalacia, and poly- 
arthritis. These are less easily disposed of, 
but, on the other hand, it is difficult to prove 
the existence of these conditions in the cases 
studied, with the possible exception of poly- 
arthritis. This has the greatest number of 
adherents among those writing on this 
subject. It is supported by the fact that a 
majority of the patients are in the age pe- 
riod in which arthritis occurs, and by the 
fact that many of the patients have other 
evidence of arthritis. Loebel (11) reports 
one patient whose symptoms were relieved 
by inhalation of radium emanation. Camp- 
bell (10) explains the protrusion in arthri- 
tis as being caused by a destructive process 
affecting the inner surface of the acetabu- 
lum and a reactive process being set up in 
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the periosteum on the pelvic side, with con- 
sequent new bone formation. He believes 
that such a membranous stage must be con- 
fined to small parts of the acetabulum, as 
involvement of the entire acetabulum at one 
time would probably lead to perforation, 
Phemister (18) suggests that this may be 
due to osteo-arthritis, in which the out- 
standing osteo-involvement is found in the 
acetabulum in contrast with the head of the 
femur. 

In analyzing the eight cases which we re- 
port it is found that the ages vary from 16 
to 53. Seven were females and one was a 
male. Of the females, only two had borne 
children. The Wassermann was negative in 
all cases. Two cases had had typhoid fever 
and three had had scarlet fever, but noth- 
ing could be found in the histories to con- 
nect any infectious disease with the causa- 
tion of this condition. The condition was 
bilateral in five cases and unilateral in three 
cases. The duration of symptoms varied 
from one to seven years, with an average of 
three and one-half years. On physical ex- 
amination the most constant finding was re- 
striction of or absence of abduction of the 
leg, a condition which was present in all 
cases. The next most common finding was 
restriction of rotation, present in all cases 
but one. In a majority of the cases there 
was also some restriction of flexion and hy- 
perextension. 

Several points bearing on the etiology 
may be gleaned from this analysis and from 
a study of the films of these cases. Several 
of these patients complained only of altered 
gait and restriction of motion, with rather 
recent origin of the symptoms. In one of the 
most marked cases (Case 1), with bilateral 
symmetrical involvement, the patient was 
only 16 years of age and her complaint 
dated only from a recent slight injury. 
These facts are not entirely consistent with 
an osteo-arthritic etiology. 

Study of the films suggests a mild degree 
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of - vara in several of the cases (Cases 
1, 2, and 44 on either one or both sides. 
In In Cases 1, 2, and 7 the pelvis would appear 
to be slightly contracted. This brings up 
the question as to whether this condition 
might be caused by some general disease, 
such as osteomalacia or rickets, producing 
a general bone softening with resultant coxa 
yara and inward protrusion of the acetabuli 
due to the weight of the trunk pushing 
downward on the heads of the femora. 
Against this, however, is the fact that the 
deepening of the acetabulum is unlike that 
seen in osteomalacia, where the entire bony 
pelvis bulges inward. We were unable to 
find any evidence of these diseases else- 
where in the bodies of these patients. 


SUMMARY 


Eight cases of inward protrusion of the 
acetabulum are presented. A study of the 
literature shows this to be a rather rare con- 
dition although first described in 1824. The 
literature shows a considerable variance of 
opinion as to the exact etiology. Our study 
of the literature and of our cases has also 
failed to disclose any one etiological factor. 
We believe that several factors may enter 
into its production. Osteo-arthritis appears 
to be the most constant accompaniment of 
this condition and this may be a manifesta- 
tion of arthritis where the involvement is 
of the acetabulum rather than of the head of 
the femur. We would suggest, however, 
that this could best be explained by some 
general disease in early life causing soften- 
ing of the bones with resultant deformity 
and that osteo-arthritis is a later stage in 
the process. 

The clinical findings refer mostly to 
pain and restriction of the normal motion 
of the hip. The roentgen picture discloses 
a deepening of the acetabulum, with thin- 
ning of the mesial and inferior wall. The 
head of the femur is, therefore, more deep- 


ly buried and the greater trochanter is some- 
what higher and closer to the ilium. 
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DISCUSSION 


Dr. E. S. BLaInE (Chicago): Concern- 
ing Dr. Doub’s presentation, his illustrations 
remind me of the condition known as Legg- 
Calvé-Perthes’ disease. Pathologists are 
still somewhat in doubt as to the exact pa- 
thology present in these cases. The X-ray 
shadows seem to indicate a bone softening 
process and probably represent some fault 
in the trophic nerve supply of the head of 
the femur; while in the cases under discus- 
sion the same process may be in the acetabu- 
lar cavity. In the young individual we have 
to deal with a richer amount of immature 
cells, varying from cartilage cells to more or 
less ossified bone. In the cases he has 
shown, the majority are in adults, that is, 
after the cartilage has changed to fully de- 
veloped bone. One may properly question 
whether or not in these cases—the majority 
of whom are women—the lesions did not 
originate before full osseous development of 


the skeletal system occurred. The protru- 
sion of the head of the femur into the deep- 
ened acetabular cavity of an otherwise nor- 


mal hip joint is very striking. In the case 
where the head of the femur had almost 
penetrated the floor and almost bulged into 
the pelvic bone the mechanics of the process 
seem to me to be based on a traumatic condi- 
tion and seem to be an exaggeration of some 
inflammatory bone condition confined to the 
acetabulum. 

Also, the possibility that this lesion is 
similar to or allied with the changes of 
osteochondritis dissecans, which frequently 
give no symptoms at all, and in the phleg- 
matic individual are hardly ever recognized, 


should be considered. In this condition we 


may find, on opening such a joint, that only 
one surface is involved, and, as in Dr. 
Doub’s cases, apparently only the acetabular 
side, with possibly one or two exceptions 
It seems to me that this is a question of an 
atypical bone infection, and eventually we 
may have proof that such is the case. This 
is partially supported by the apparent in- 
crease of bone on the back or inner side of 
the ischium, which is, in reality, a reactive 
process, and seems to be an attempt of Na- 
ture to bolster up or reinforce a weakened 
structure. In the few cases which I have 
encountered that seem to be more or less 
similar to those presented by Dr. Doub, the 
lesion was unilateral. I note that five out 
of the eight presented are bilateral; there- 
fore, one should consider the possibility that 
this is a part of a multiple deforming arthri- 
tis. I would ask Dr. Doub to tell us wheth- 
er or not he made X-ray examination of 
other than the hip joints of these cases and, 
if so, if he found anything that could be 
considered as suggesting a similar change. 
As he aptly states it in his paper, we still 
have much to learn regarding these unusual 
and evidently rare hip joint lesions. 


Dr. L. T. LEWatp (New York): ! 
would like to say a word about Dr. Doub’s 
cases: they are classical and very well pre- 
sented. I have seen one case of unilateral 
lesion of this type, which I have regarded 
as probably due to traumatism not rec- 
ognized at the time of the injury as suf- 
ficient to have caused incapacity. From 
Dr. Doub’s presentation, I shall now re- 
gard that case, in the absence of a definite 
trauma, as one of the type which he has so 
clearly presented to us. 








A ROENTGENOLOGIC CONSIDERATION OF DUODENITIS* 


By B. R. KIRKLIN, M.D., Section on Roentgenology, The Mayo Clinic, 
RocHESTER, MINNESOTA 


tinct lesions in the duodenum, either 

of which may be found when there is a 
characteristic history of peptic ulcer. The 
first is the true ulcer, which is recognized by 
the congestion and stippling of the serosal 
surface, with the production of more or less 
scar tissue and deformity of the duodenum. 
The wall of the duodenum is always indu- 
rated, and a tumor may form as a result of 
the defensive reaction of the surrounding 
tissues if the ulcer has perforated the bowel 
When the duodenum is opened a 
The second type he 


|’ 1921 Judd called attention to two dis- 


slowly. 
crater ulcer is seen. 


called “duodenitis,” or “submucous ulcer,” 
which is characterized by congestion and 
stippling of the serosa, with little or no in- 


duration. When the bowel is opened a 
lesion of the mucosa cannot be found, or, 
at most, only small superficial mucosal 
abrasions, but a localized or diffuse inflam- 
matory condition of the duodenal mucosa 
which bleeds easily on manipulation is pres- 
ent. Often there is a tendency to circular 
constriction of the bowel, but it is difficult 
to determine whether this is due to spasm or 
true narrowing. Judd concluded that duo- 
denitis is not a stage from which true ulcer- 
ation invariably develops, as shown by the 
fact that the average duration of symptoms 
of the two lesions is about the same in the 
series of cases that he studied. 

Konjetzny, in 1924, deciared that in every 
one of twenty-two cases of duodenal ulcer 
pronounced chronic, gastritis and duodenitis 
Were present, and in 54.5 per cent of them 
there were also fine and coarse mucosal de- 
fects. He believes that duodenitis is ante- 
cedent to duodenal ulcer, and that chronic 
ulcer forms as a result of unknown func- 


—_ 


1Read before the Radiological Society of North America, 
at Chicago, Illinois, December 3 to 7, 1928. 


tional mechanical factors on the basis of 
chronic duodenitis. 

MacCarty reviewed a large number of ex- 
cised inflammatory duodenal areas and 
found that the inflammatory reactions in 
duodenitis do not differ from those seen in 
other portions of the gastro-intestinal tract. 
There are cellular destruction, congestion, 
edema, migration of leukocytes, lympho- 
cytes, and endothelial leukocytes. The 
lesion may be localized or diffuse; if it is 
diffuse the appearance of the organ at ex- 
ploration is not readily confounded with 
that of duodenal ulcer, but if it is localized 
the external appearance of the serosa is 
sometimes indistinguishable from that seen 
in association with small true ulcers. 

In addition to the foregoing changes, 
Wellbrock also noted apparent hyperplasia 
of Brunner’s glands both above and below 
the muscularis mucose. In advanced cases 
definite fibrosis occurs. The thickness of 
the serosal coat varies; in some instances it 
is thick and edematous, and contains well 
formed blood vessels. 

In order to investigate the roentgenologic 
aspects of the disease and their relation to 
the surgical and pathologic data, the records 
of forty-five recent consecutive patients ex- 
amined and operated on at The Mayo Clinic 
were studied. The series was confined rig- 
idly to examples of duodenitis alone, and 
cases of duodenitis associated with definite 
ulceration were not included. 

Clinically, the disease in this group did 
not present salient points of distinction from 
frank ulcer of the duodenum. Thirty-six 
of the patients were men and nine were 
women; the average age was thirty-nine. 
The mean duration of symptoms was seven 
years. The average acids were: Total 55, 
and free hydrochloric acid 29. Sympto- 
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Fig. 1. Small greatly deformed duodenal bulb, 
hazy in outline, typical of duodenitis. 


matic relief was obtained from food or soda 
in approximately four-fifths of the cases. 
Bleeding, either obvious or occult, was re- 
corded in nine cases, 20 per cent of the 
series. 

At operation the surgeon, after taking 
note of the external appearance of the duo- 
denum, opened it for inspection of its mu- 
cosal surface. Deformity of the duodenal 
wall, usually of only slight degree, was re- 
marked in only six cases, the wall being 
quite smooth in the remaining thirty-nine. 
Undue localized blanching of the serosal 
surface attributed to the deposition of con- 
nective tissue was noted in twenty-two 
cases, although it was not comparable in 
degree or appearance with the scarring re- 
sulting from a healed ulcer. Stippling, ra- 
diating hyperemia of the serosa, was already 
present or could be evoked by manipulation 
in twenty-two cases, and boggy thickening 
of the wall could be felt in an equal number. 
When the duodenum was opened the con- 


Fig. 2. Same type as shown in Figure 1. 


gested and edematous mucosa characteris- 
tic of duodenitis was visible in every case. 
In two cases minute areas of superficial 
erosion could be seen, but a true ulcer was 
not found in any case. In thirty cases the 
inflammatory process was localized to an 
area of small or moderate extent, and in 
fifteen it was widespread and diffuse. 

In thirty-eight cases tissue was excised 
from the affected area for examination by 
the pathologist. In every instance the his- 
tologic changes were typical of those ob- 
served and recorded by MacCarty, Kon- 
jetzny, and Wellbrock. 

On reviewing the films and roentgeno- 
scopic data certain roentgenologic differ- 
ences between duodenitis and frank duo- 
denal ulcer become apparent. 

1. Asa rule the bulb is quite irritable, 


greatly deformed and diminished in size; 
often it is represented by a mere skeleton of 
Margins of the bulbar 
shadow tend to be hazy and indistinct. Ap- 


barium content. 
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parently the bulb is highly irritable, charac- 
terized by writhing and rapid emptying, thus 
making it difficult to fill the bulb for any 
length of time, and the spastic deformity is 
not only more pronounced than that pro- 
duced by a true ulcer but it is also more 
unstable. To this rule there are occasional 
exceptions, the contour of the distorted bulb 
being immobile and sharply defined. 

2. Since a crater is lacking, a marginal 
niche or central barium fleck cannot be seen. 
By manipulation the examiner may transi- 
torily pen up a bit of barium in a spastic 
recess and mistake the latter for a niche, 
but its inconstancy should put him on guard. 

3. In the absence of organic stenosis a 
residue from the six-hour meal should not 
remain in the stomach. This contrasts with 
the fact that gastric retention occurs in more 
than one-fourth the cases of true ulcer. In 
only one of the forty-five cases of duo- 
denitis was a gastric residue observed and 
in this instance it was attributable to ac- 
companying hypertrophy of the pyloric 
muscle. 

4. In five cases (11 per cent) the roent- 
genologic diagnosis was negative; to war- 
rant a negative report the bulbar contour 
must have appeared, at least momentarily 
during the examination, to be normal. 
Erroneous negative diagnoses of duodenal 
ulcer, all types included, ordinarily should 
be less than 5 per cent. 


In other respects the roentgenologic 


manifestations in this series of cases were 


like those of non-obstructive ulcer. In gen- 


eral the stomach was small and hypertonic, 
and its peristalsis was exaggerated, some- 


times irregular. In short, the stomach ap- 
peared to share the irritability of the bulb. 

Although the series of cases is too brief 
to warrant any substantial deductions it 
arouses speculation as to the feasibility of 
roentgenologic distinction between duoden- 
itis and typical ulcer. One obstacle to this 


distinction is the fact that duodenitis and 
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Fig. 3. Spastic bulb with sharply defined borders 
resembling the deformity often seen in duodenal 
ulcer. At operation a diffuse duodenitis, but no 
true ulcer, was found. 


ulcer are sometimes associated and signs of 
both would necessarily be commingled. It 
would seem that the presence of duodenitis 
is to be surmised when the bulb is con- 
tracted, greatly deformed, not sharply de- 
lineated, empties quickly, and has a tendency 
to change slightly in aspect from moment to 
moment. The surmise is strengthened if 
neither marginal niche nor central fleck can 
be discerned, and if a residue from the six- 
hour meal does not remain in the stomach. 
Yet this complex of signs is not essential- 
ly different from that resulting from a re- 
flexly irritable bulb, such irritability often 
being associated with disease of the gall 
bladder. It differs in degree in that the re- 
flexly irritable bulb is likely to change more 
rapidly in contour and assume a normal out- 
line more frequently. But mere differences 
in degree are seldom safe indexes in diag- 


nosis. It is possible that often what is 
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Fig. 4. Fairly normal appearing duodenum with 
some spastic manifestations and a rather hazy con- 
tour; diffuse duodenitis at operation. 


assumed to be reflex spastic deformity of 
the bulb is really a manifestation of duo- 
denitis, and that any bulb which is reluctant 
to take on a normal outline is open to sus- 
picion. It is my opinion that the bulbar 
irritability suggesting the diagnosis of duo- 
denitis is best recognized during the period 
of emptying. In such cases the bulb does 
not empty in a normal even manner, but a 
spastic, irregular, skeleton-like cap is seen 
during this period, although it may appear 
normal during the filling phase and while 
the duodenum is completely filled. 

In view of the fact that duodenitis as an 
entity is a comparatively recent observation 
and because this series of cases is relatively 
small I do not feel justified in assuming 
that all cases of duodenitis can at present 
be recognized roentgenologically as such. 
However, even though this study does not 


give positive data for this recognition I hope 
that it may stimulate careful investigation 
of the irritable duodenal bulb as herein de. 
scribed and lead to a correlation of the 
roentgenologic, surgical, and pathologic data 
with a view to improving the accuracy of 
the diagnosis (Figs. 1 to 4). 


SUMMARY 


In 1921 Judd directed attention to duo- 
denitis, inflammation of the duodenal mu- 
cosa with or without actual ulceration. His 
observations have been corroborated from 
the histopathologic standpoint by MacCarty, 
Konjetzny, and Wellbrock. The present 
study of its roentgenologic manifestations 
is based on forty-five consecutive cases, 
without ulceration, observed in_ recent 
months at The Mayo Clinic. This series 
indicates that duodenitis is characterized 
roentgenologically by marked irritability of 
the bulb which tends to empty itself quickly 
but incompletely. As a rule, the bulb is 
small and grossly deformed by deep inden- 
tations, and its borders are less sharply de- 
fined than in cases of true ulcer. It differs 
also from typical ulcer in that a marginal 
niche or central fleck cannot be seen and 
does not cause gastric retention. Its posi- 
tive distinction from frank ulcer is not yet 
feasible and it might be confounded with 
reflex spasm of the bulb, but it seems to 
warrant further study. 
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On the Roentgen Therapy of Basedow’s 


Disease. G. Holzknecht. Strahlentherapie, 
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Disease. G. Schwarz. Strahlentherapie, 
1928, XXX, 613. 

The Oligosymptomatic ‘Thyrotoxicoses 
and Their X-ray Treatment. F. Pordes. 
Strahlentherapie, 1928, XXX, 619. 

The Radium Therapy of Basedow’s Dis- 
ease. F. Gudzent. Strahlentherapie, 1928, 
XXX, 634. 

According to Holzknecht, 60 per cent of the 
cases of Basedow’s disease are cured by roent- 
gen therapy, while another 20 to 30 per cent 
are without doubt improved. Whether expo- 
sure of the thymus has any influence on the 
course of the disease is not definitely known. 
Filtered radiation should be used in doses of 
one-fourth to one-sixth E.D. In severe cases 
smaller doses are indicated. Only those pa- 
tients should be operated on who do not re- 
spond to roentgen rays. Cases with a large 
struma, compression of the trachea, or very 
acute cases of Basedow’s disease do’ not re- 
spond favorably to radiation. Following 
moderate doses there are no adhesions formed 
to render a future operation difficult. 

Schwarz discusses, first, all symptoms of the 
true Basedow’s disease as compiled by Mayo. 
He advises against iodin medication combined 
with X-ray therapy, both in the toxic adenoma 


and in the true Basedow’s disease. According 
to him, the thymic region should be included 
in the field, while the larynx and the trachea 
have to be carefully protected. In considera- 
tion of the psychology of patients suffering 
with this disease, roentgen therapy should al- 
ways be given a trial. 

Pordes summarizes his standpoint as fol- 
lows: All thyroid toxicoses respond to X-ray 
therapy; one particular type is characterized 
by sub-febrile temperatures, loss of weight, 
fatigue, and can easily be mistaken for tuber- 
culosis of the lungs. Quite often X-ray ther- 
apy of the thyroid leads here to a complete 
cure. Very small doses of roentgen rays are 
advised. They are to be given at long intervals 
and all cases have to be kept under strict 
control. 

Gudzent prefers radium in the treatment of 
Basedow’s disease. He uses 100 milligrams 
of radium element in six tubes two centi- 
meters in length, in 1.5 brass, which are fast- 
ened to cork or rubber plaques one centimeter 
in thickness. The skin over the thyroid is 
covered by a thin layer of cotton. Seventy- 
five per cent E.D., corresponding to 24 hours’ 
exposure, are given as a rule. Sometimes this 
has to be repeated after ten weeks. His re- 
sults lead to the conclusion that radiation ther- 
apy of Basedow’s disease is the method of 


choice. 
E. A. Poute, M.D., Px.D. 













ENERALLY speaking, roentgenol- 

ogy in childhood is as dependent on 

clinical evidence as pediatrics is on 
the mother of the little patient. Just as the 
mother furnishes to the pediatrician the his- 
tory of the case as well as part of the sub- 
jective symptomatology, the referring phy- 
sician makes an intelligent examination pos- 
sible, at times, only by giving to the roent- 
genologist full information about the case. 
Autopsy studies have increased our knowl- 
edge of intrathoracic pathology to such an 
extent that the interpretation of roentgen 
shadows in the adult’s chest is not usually 
an enigma. The child’s chest, however, is 
not so clearly understood, not only because 
we lack sufficient autopsy data but because 
the information derived from the mother or 
from the little patient is most often inac- 
curate and misleading. 

Roentgenology of the child’s chest differs 
in a great measure from that of the adult, 
where we have rational patients who can 
follow directions. In children, the time of 
exposure must be so rapid as to overcome 
any movement and this so-called “flash tech- 
nic” requires a careful study of the patient’s 
thickness and the contexture of the extra- 
thoracic tissues to determine the degree of 
penetration of the X-ray beam necessary to 
produce a diagnostic radiograph. In roent- 
genology, certainly, the prime consideration 
is not photographic beauty but to show a 
pathologic condition as it exists. 

Chest radiography in children varies 
greatly with the condition to be studied. To 
diagnose radiologically an enlargement of 
the thymus from a single film is as unsci- 
entific as to deny a possible fracture of a 
shoulder without stereoscopic study. If my 


1Read before the Radiological Society of North America 
at the Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1928. 
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personal experience is a guide, I would say 
that in 90 per cent of the babies brought for 
X-ray examination of the chest, suspected 
thymic enlargement is the cause for exami- 
nation. The peculiar choking, crowing 
breathing and the inability to swallow with- 
out lowering the head are typical of medias. 
tinal pressure, but not always can they be 
ascribed to thymic tumefaction. The fa- 
diologic findings, however, very often solve 
the problem. I make three exposures, one 
in the upright position, one in the prone, 
with the little patient quiet, and the third 
in the same position while the patient is 
crying—all flashed at the end of expiration. 
A frankly enlarged thymus will register in 
all three positions. 

The shadow cast by a pathologic thymus 
is rather characteristic, if the proper pene- 
tration has been used. It is less dense than 
the one seen in cases of mediastinal adeni- 
tis; it usually projects from both sides of 
the median shadow (though it may be uni- 
lateral) ; its borders are clean-cut and con- 
vex, and its widest point is where it merges 
with the heart shadow. Then, too—and a 
very important finding—the shadow widens 
considerably from the film taken in the up- 
right position to that taken in the prone po- 
sition with the patient crying. A lateral 
view is imperative in order to investigate 
the posterior group of mediastinal glands, 
for often we find a little patient with a thy- 
mic syndrome brought about by a marked 
enlargement of these glands exerting pres- 
sure over a flexible trachea. Substernal 
thyroids, occasionally met with in child- 
hood, cast a shadow the width of which in- 
creases from below upwards and does not 
increase in volume when the child cries. 
The lymphosarcomata are par excellence the 
malignant mediastinal tumors of children. 
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Except the thymomata, that originate in the 
thymus, they develop from the mediastinal 
and tracheobronchial nodes, so that the lo- 
cation of their shadow conforms to their 
origin. They may be so situated as to 
cause pressure symptoms, but they grow 
so rapidly that the progressive symptoma- 
tology and the changes observed in serial 
roentgenography leave no doubt as to the 
diagnosis. Subacute mediastinal adenitis is 
shown on the radiograph as dense bilateral 
shadows, with irregular concave borders, 
found—invariably by means of lateral ra- 
diography—in the posterior mediastinum. 
It is well understood that a diagnosis of 
tuberculous mediastinal adenitis cannot and 
should not be made from the X-ray findings 
alone, for other respiratory infections may 
give rise to mediastinal glandular hyper- 
plasia, yet when this hyperplasia registers 
on a chest film of a child pale and droopy 
and undernourished, or with a history of 
progressive loss of weight and of having 
run an irregular fever, we can chance— 
with a fair degree of certainty—a diagnosis 
of mediastinal glandular tuberculosis. 
Acute mediastinitis has been shown by 
the X-ray to occur much more frequently 
than was formerly supposed, when its rec- 
ognition was wholly clinical, although the 
phlegmonous type cannot be recognized ra- 
diographically unless it becomes localized. 
It may be of primary origin when resulting 
from injury to the esophagus by the swal- 
lowing of a foreign body, or from injury 
following instrumental manipulation, also 
as a complication in infectious pneumonia. 
These were the causative factors in two 
cases observed by the writer. A boy, eight 
years old, swallowed a lead toy automobile 
1 X 3 centimeters in diameter. The removal 
was followed by copious hemorrhage, 
shown by melena. Ten days later the child 
developed a septic temperature, complained 
of pain between the shoulders, and had 
marked arhythmia. Because of the pro- 
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nounced hoarseness the case was diagnosed 
as acute laryngitis, but this diagnosis was 
quickly discarded when radiography of the 
chest showed a well demarcated area of hy- 
perdensity, projecting from the median 
shadow into the left side, overlapping the 
structures of the hilum. The blood count 
showed a high polynuclear leukocytosis, 
the hoarseness and arhythmia being due to 
compression of the recurrent laryngeal and 
vagus nerves. 

The disease must be differentiated from 
acute mediastinal adenitis, which is usually 
sequela to an acute respiratory infection 
such as influenza and the pneumonias. The 
X-ray findings are rather typical, one of the 
shadows of the hilum seeming greatly in- 
creased in size and so dense as to have a 
consolidated appearance. If the disease 
reaches the terminal stage, breaking down 
of the glandular structures takes place, with 
subsequent abscess formation. These me- 
diastinal abscesses are demonstrated radio- 
graphically in the form of a triangular 
dense shadow directly behind the heart, with 
the base close to the diaphragm and the apex 
at a level with the region of the hilum. 

Apical lung abscesses in the adult are said 
to be of metastatic origin, while those at 
the bases usually result from the inspiration 
of infectious material. These facts, how- 
ever, according to my observation, do not 
appear to hold true in childhood. The 
greater percentage of pulmonary abscesses 
in children that can be attributed to inhala- 
tion of infectious products have occurred 
at the apices. This can be explained theo- 
retically if one considers the fact that prac- 
tically all operations in the upper air pas- 
sages in children are done with the patient 
in the prone position. Also, the younger 
the child the greater the number of hours 
that are spent in the recumbent position. 

While in the adult, primary carcinoma in 
the parenchyma, localized empyema, unre- 
solved pneumonia, indurative tuberculosis, 
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and pulmonary sclerosis may give X-ray 
findings identical with pulmonary abscess, 
in children we have only two pathologic 
processes that may be mistaken for pulmo- 
nary abscess, unresolved pneumonia, and 
atelectasis following bronchial obstruction. 
If the obstructing object is opaque to ra- 
diation, the shadow interpretation is easy, 
but when the foreign body is radioparent 
we may be confronted with a most difficult 
differential diagnostic problem. A negative 
history is of no importance, because chil- 
dren frequently swallow or inhale foreign 
bodies without parental knowledge. An- 
other misleading factor, the retained secre- 
tions in the atelectatic area may decompose 
and produce the blood changes accompany- 
ing pulmonary abscess, and, too, fever may 
be associated with either of these condi- 
tions. Pulmonary gangrene at times is very 
difficult to differentiate clinically from pul- 
monary abscess, though the differentiation 
is most important on account of the prog- 
nosis. In most instances the X-ray fur- 
nishes conclusive evidence. The pathology 
is quite definite: first stage, mortification, 
the moistness and firmness of the tissues, 
intercepting radiation, casts a localized hy- 
perdense shadow; second stage, beginning 
disintegration, radiographically shown by 
areas of rarefaction within the hyperdense 
shadow, and, finally, the third stage, frank 
necrosis, giving X-ray evidence of cavity 
formation. 

Bronchopneumonia and lobar pneumonia 
give such characteristic X-ray appearances 
that their detection in conjunction with the 
clinical symptomatology does not require 
great acumen. Pneumonia cases, however, 
should be radiographed, not only to deter- 
mine the degree of involvement, but certain- 
ly to discover early complicating features 
such as empyema and abscess formation. 

Parenchymatous tuberculosis of the 
lungs of primary origin in infants is not 
recorded. The disease is always secondary 
to mediastinal glandular infection, so that 





RADIOLOGY 


in addition to the changes previously de- 
scribed, fan-like shadows, with the base to- 
ward the periphery, are seen radiating into 
the pulmonary field from the region of the 
hilum, most frequently into the upper lobes, 
All the cases that have been observed by me 
have been unilateral. The condition must 
be differentiated from apical pneumonia, in 
which case only the group of glands on the 
affected side show hyperplastic changes. Of 
course, if a case of tuberculosis of the hilum 
is complicated with apical pneumonia, serial 
roentgenography will show changes in the 
density of the pneumonic area from day to 
day. 
Miliary tuberculosis in children is not un- 
common. Whether or not the pulmonary 
infection is primary has not been estab- 
lished, because postmortem findings show 
the tubercles in miliary formation else- 
where. Certainly, in some cases the infec- 
tion involves every organ. In one of my 
cases even the heart muscle showed miliary 
infiltration. The tubercles in myriads are 
reproduced on the X-ray film as hyperdense 
areas surrounded by a fine, blurred, less 
dense ring which is cast by exudative ma- 
terial. Pulmonary gummatous_parenchy- 
mal infiltration may have a miliary distri- 
bution, but the shadows are larger and the 
blurred ring is missing, due to lack of exu- 
dative reaction individual 


around the 


gumma. 

The dyspnea and polypnea accompanying 
pleural effusion in childhood is mechanical. 
The great flexibility of the mediastinal 
structure makes for easy displacement and 
torsion of the air passages, with subsequent 
diminution of the pulmonary surface area, 
sometimes by a relatively small amount of 
effusion. Serous pleurisy is easily recog- 
nized in the child’s chest by the uniformity 
of the triangular dense shadow covering the 
base of the lungs, with the apex of the tri- 
angle pointing toward the axilla. Encap- 
sulated effusions, however, must be differ- 
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entiated from consolidation, and here, 
again, serial roentgenography comes to our 
rescue. Fibrous pleurisy per se is a rarity 
in infancy. In the majority of instances 
we must depend on clinical evidence in or- 
der to differentiate between effusion and 
purulent, acute empyema, but when this is 
of a chronic variety the association of in- 
flammatory hyperplastic changes in the 
pleural layers furnishes variation in X-ray 
density that usually permits differentiation. 
Empyema necessitatis, when freely drain- 
ing, gives no typical intrathoracic X-ray 
findings, so that the injection of the fistu- 
lous tract with an opaque material will fur- 
nish the only means to differentiate it ra- 
diographically from rib abscess. 

Localized pulmonary fibrosis of unknown 
etiology is a pathologic entity in childhood. 
Reisman calls it a “lobar form of broncho- 
pneumonia,” and considers it due to the 
Pneumococcus. The X-ray appearance is 
identical with that of the interstitial pneu- 
monitis found in the adult. In other words, 
there is a localized hyperplasia of the pul- 
monary stroma, shown on the film by well- 
defined mossy marking in reticular forma- 
tion, corresponding to the terminal bronchi- 
oles, normally not demonstrable by the X- 
ray in the living subject. Similar changes 
are occasionally met with in congenital pul- 
monary syphilis. They must be clinically 
differentiated. 

It has been my experience that the X-ray 
is of very little assistance to the clinician in 
cardiac affections of childhood, it being of 
real value only in establishing the presence 
of pericardial effusion, which is differen- 
tiated from congenital heart by the shifting 
of the fluid shadow. In young babies this 
differentiation is most difficult at times. 

I have made no attempt to cover all the 
X-ray pathology of the child’s chest, which 
would require much more than the time al- 
lotted. I have limited this paper to a very 
succinct exposition of the most frequent or 
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perplexing problems, in the solution of 
which radiology plays an important role. 


DISCUSSION 


Dr. W. W. Wasson (Denver): Dr. Ca- 
sellas’ paper is one of the very few papers on 
this program on children. There is no bet- 
ter place to study pathology than in the 
child. The pathology is pure, uncomplicated 
by years of life, and in place of one or two 
papers we should have many papers illus- 
trating observations from various districts 
in the study of the child. I firmly believe 
that we cannot know anything about adult 
pathology if we do not know the pathology 
of the young child. Dr. Waring, in Denver, 
has examined a series of babies from birth 
to six and seven years of age (that is, the 
same child in sequence), along with radio- 
graphic films and other laboratory studies, 
and his conclusions are that he can tell very 
little if anything from physical examination 
of an infant’s chest. Certainly the infant, 
or young child, cannot tell us of his symp- 
toms, so that the radiographs have filled in 
a great gap and made it possible to study 
the infant and the young child. 

The thymus has been studied a great deal 
since the time of Galen, and it has been quite 
popular to treat the enlarged thymus. When 
the baby with the stridor is brought to the 
pediatrician he immediately has a radio- 
graph made of the chest, and if the child is 
well nourished and is under one year of age, 
he is very apt to find an enlarged thymus. 
It is immediately assumed that the thymus 
is the cause of the stridor. If further ex- 
aminations are made, if a larger series of 
cases are studied, if a radiograph is taken 
of the sinuses, it will be found that a large 
percentage of these cases of so-called thy- 
mic stridor have sinus infection. Now we 
have been taught that infants do not have 
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sinus infection, that they do not have sus- 
ceptible sinuses. I brought along a few 
films and placed them on exhibit to illus- 
trate the tremendous amount of infection 
that we do find in sinuses in young infants. 
Frequently we have the coincidence of a si- 
nus infection with mucus in the trachea and 
bronchi, producing a stridor and the large 
thymus. Treatment of the thymus may be 
helpful. Just why may be difficult to an- 
swer, but perhaps from the action of the 
rays upon the mucous membranes of the 
bronchi. Such a coincidence should not de- 
ter us from making an examination of the 
sinuses and getting at the source of infec- 
tion, and if those cases are treated for the 
sinus infection they nearly all recover. 


Dr. H. K. Pancoast (Philadelphia) : 
This paper should not go by without some 
favorable comment, as it has been a very 
valuable contribution. I certainly hope that 
the individuals who are working on the 
problems of experimental injections of lipio- 
dol and other oils will take up the study of 
their effects upon lung structure, because it 
is very necessary for us to know just how 
much damage can be done to the lung struc- 
ture by the use of iodized oil injections. 
There can be no question but that some 
damage can occur. This presentation should 
be a warning to us to observe a little more 
care in the use of iodized oil in the study 
of lung pathology. The first examination 
made of a case before the oil is used will 
usually determine exactly where the injec- 
tion is needed, and then, instead of indis- 
criminately pouring the oil down the respir- 
atory tract, it should be placed in the prop- 
er position, in just as small a quantity as is 
absolutely necessary for the purpose of di- 
agnosis. Still further, after making the 
necessary examinations with the oil, if very 
much oil has been needed, certainly as much 
of it as is possible should be removed by a 
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subsequent bronchoscopy. Any one of you 
who has examined lungs a week, a month, 
or longer after the injection of iodized oil, 
will realize the necessity for the use of as 
little of it as possible. 

Thymus examinations in children occur 
almost as frequently as any other examina- 
tion at the present time, because of the pop- 
ularity of the so-called large thymus. Any 
child will have an apparently large thymus 
if examined in one view only, especially if 
that one examination is made only during 
expiration. We feel that the exact diag- 
nosis of enlarged thymus must depend upon 
the lateral view of the child’s chest, by ob- 
serving the space between the sternum and 
the trachea and the amount of compression 
of the trachea as determined during the two 
phases of expiration and inspiration. Dur- 
ing inspiration you may see the trachea wide 
open, and during expiration you may find 
it much compressed. We have come to de- 
pend much more upon the lateral view in 
the diagnosis of enlarged thymus than we 
do upon the anteroposterior view. 

It may not be germane to the subject to 
refer to enlarged thymus or persistent thy- 
mus in adults, but in a clinic where a large 
number of goiter cases are treated, it is cus- 
tomary now to examine all such patients for 
substernal thyroids, for the possibility of 
persistent thymus, and also for any lung 
condition which may be present—as is fre- 
quently the case. Up until about two years 
ago, we not infrequently diagnosed a per- 
sistent thymus in adults. Many of these pa- 
tients were given pre-operative irradiation, 
until one day we diagnosed an undoubted 
thymus and the next day the patient died 
from some cause not pertaining to the thy- 
mus, and at autopsy no vestige of thymus 
remained. That individual had no thymus 
whatever. Then we searched for a cause of 
the shadow we had been finding in so many 
iastances, and finally decided that that shad- 
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ow which we had been mistaking for thy- 
mus was a shadow of the superior vena 
cava, still further prolonged upward by the 
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innominate. Since that time we have not 
diagnosed a single enlarged or persistent 
thymus in an adult. 





The Roentgen-ray Treatment of Tubercu- 
losis of the Eye. G. Herrnheiser and G. 
Braun. Strahlentherapie, 1928, XXVIII, 
779- 

In treating tuberculosis of the eye by roent- 
gen ray, small doses are advisable. The au- 
thors recommend 120 K.V., 8 ma., 4 milli- 
meters aluminum, 30 cm. F.S.D., 4 & 4 cm. 
field. A single dose corresponds to 50 to 70 
R (measured in air) or 1-2 H on the surface 
of the bulbus. Four applications at one-week 
intervals represent a series. Sometimes fur- 
ther treatment is necessary ; this can be admin- 
istered four to five weeks after the first series. 
Tuberculosis of the anterior part of the bulbus 
showed favorable results, as has been reported 
by a number of investigators. The authors 
succeeded also in improving nine cases of 
tuberculous choroiditis. Some recent expe- 
rience with higher filtered radiation as used in 


deep therapy has not led to definite con- 


clusions. 
E. A. PoHte, M.D. 


The Roentgen-ray Treatment of Genital 
Tuberculosis in the Male. J. Palugyay. 
Strahlentherapie, 1928, XXVIII, 762. 

X-ray therapy is considered as an important 
factor in the conservative treatment of genital 
tuberculosis in the male. It is best to admin- 
ister small doses (5-10 per cent S.U.D. in the 
diseased area). This dose can be repeated 
every 7 to 10 days. It is necessary to include 
the entire genital tract in the field of exposure. 
After three years of observation, clinical cure 
was observed in 30 per cent of the cases and 
improvement in 50 per cent of the twenty-six 


treated cases. 
E. A. Poute, M.D. 





METHOD OF GRAPHICALLY 


EVALUATING 


PHOTOGRAPHIC 


SPECTRA* 
By A. MUTSCHELLER, Pu.D., New York 


HE practical value of the photographic 
X-ray spectrum depends to a large ex- 
tent upon the convenience and de- 
pendability of the methods available for 
estimating the intensity of the various wave 
lengths of the spectrum as they are repre- 
sented by the blackening on the film. A log- 
ical method would be to estimate photo- 
metrically the blackening of the film and in 
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Fig. 1. Top view of the microscopic attachment. 
On the left slide is the photographic scale, on the 
right slide the spectrogram. 


that way a curve would be obtained, that 
is an approximate measure of the relative 
intensities of the various wave lengths. Be- 
cause of the fact that the microphotometer 
required for this purpose is costly and, 
therefore, not always available, and also be- 
cause of certain errors which may be made 


iReceived for publication March 17, 1928. 
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when using this sort of microphotometric 
method, it appears justifiable to describe a 
method which does not require the use of a 
microphotometer and which also avoids 
some of the errors which are usually made 
in the use of microphotometers. 

A photometric method of measuring the 
intensities of X-ray spectra was described 
by Glocker and Kaupp (1) and a critical 
study was made by them of the conditions 
under which the minimum wave length, in 
particular, can be quite accurately deter- 
mined from photographic spectra. Such 
spectra, however, are usually made with in- 
tensifying screens; but, as is well known, 
the characteristic properties of the screens 
and of the photographic materials are bound 
to introduce errors which cause the photo- 
metered spectrum to differ considerably 
from its true and actual outline. 

The present writer has, therefore, con- 
cluded that if the photometric estimation of 
the blackening of a photographic spectrum 
is made by comparing it with a photographic 
scale prepared under conditions similar to 
those of the spectrum, then the larger part 
of such errors are compensated for (2). At- 
tempts in this direction (3) have proved 
successful and the necessity of employing a 
microphotometer is thereby avoided because 
a microscope and a simple additional device 
fulfill its purpose. 

The photographic scale above referred to 
is prepared by withdrawing from under- 
neath a lead cover a film of the kind em- 
ployed in making the spectrogram, which 
is being held between the same two intensi- 
fying screens that are employed in the spec- 
trograph, while the entire mechanism is ex- 
posed to X-ray radiation. The film is then 
developed and finished in exactly the same 
solutions and by the same process as the 
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photographic spectrum. The exposure of 
the scale is easiest made with the aid of a 
Bucky Diaphragm. The film located in a 
cassette between the two intensifying screens 
is placed upon the moving part of the dia- 
phragm; over it is supported a lead plate 
in such a way that the cassette moves with 
uniform velocity out from underneath the 
stationary lead plate. A motion of about 
5 cms. is usually sufficient, while an ex- 
posure of 2 seconds is made at a distance 
of 2 meters with 2 ma. and 200 K.V. 
through 0.5 mm. copper. If, then, this 
film is developed in exactly the same man- 
ner in which a spectrogram made with a 
Seemann spectrograph is developed, the cor- 
rect density will be obtained. 

While not all the possible errors in the 
intensity distribution of the spectrum are 
eliminated by this method, it is quite ob- 
vious that the characteristic properties of 
the photographic material and the errors 
which otherwise would be introduced due 
to these characteristics are, through match- 
ing tints of the spectrogram with a scale so 
prepared, to a large extent compensated for. 

The device required, in addition to a mi- 
croscope, is illustrated in Figures 1 and 2. 
It is easily made by a skilled mechanic. It 
consists of a perforated metal plate, upon 
which are two parallel moving slides which 
can be actuated by a rack and pinion device. 
Upon one of these slides is fastened the 
scale and upon the other the photographic 
spectrogram in such a way that they lie 
close together. On the base plate there are 
two millimeter scales and each one of the 
slides carries a pointer so that the displace- 
ment of the film mounted upon each re- 
spective slide is indicated in millimeters on 
the scale. There is also provided a slot, 
about 0.75 mm. wide, running over both 
films crosswise to the direction of their 
travel, so that narrow stiips of both films 
lie side by side and are equally illuminated 
through the same slot. 
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The process of photometering the spectro- 
grams is carried out as follows. Both films 
are mounted, one on each slide of the mi- 
croscopic attachment. The spectrogram is 
then moved until the clearest part of the film 
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Fig. 2. Side view of the microscopic attachment 
which is placed upon the table of the microscope. 


lies over the slot. With low power magni- 
fication (about 8 to 15 diameters) the illu- 
mination of the microscope is adjusted to 
normal intensity and the slide, with the 
scale, is displaced until the tints on both 
fields are equal. Readings are taken on 
both millimeter scales except that the spec- 
trogram, after every reading, is displaced 
exactly 2 mm., whereas the scale is always 
adjusted to equal intensity or shade and 
the positions of the two pointers on the mil- 
limeter scales are recorded. The equal dis- 
placements along the spectrogram are then 
plotted along the horizontal axis and the 
pointer readings of the scale are plotted 
along the vertical axis of regular cross-sec- 
tion paper. 

The photographic spectrograms should be 
fully exposed and developed, yet they should 
not be so dark that the double characteristic 
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Fig. 3. The upper curve shows how overexposure and the use of an old 
developer may shorten the minimum wave length darkening. The lower curve, 
on the other hand, shows how a fresh developer and forcing in the developer 


may prolong that shadow. 


In both cases, however, the tangent, as indicated by 


the broken line, gives the true minimum wave length. 


K# lines are no longer clearly distinguish- 
able. 

Because of the fact that the K# lines are 
clearly visible in the first and second order, 
it is simple to measure the distance between 
the K& lines of the first and the second or- 
der. The distance between these corre- 
sponds to .1843 Angstrom unit. Because 
of the fact that the sine of a small angle 
is practically equal to the angle itself, it is 
permissible to consider each millimeter of 
the spectrum in Angstrom units equal to 


.1843 divided by the distance in millimeters 
between the K& lines of the first and the 
second order. If, then, the number of mil- 
limeters is determined from the Ké line of 
the first order lines to the point where a 
tangent to the slope of the curve crosses the 
zero axis, this distance is multiplied by the 
ratio above found and its value is sub- 
tracted from .1843, the result obtained be- 
ing the minimum wave length in Angstrom 
By dividing 12.3 by this minimum 
wave length in Angstrom units the kilo- 


units. 
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Fig. 4. 
200 K.V. constant voltage current. 


volts are obtained, which are applied across 
the electrodes of the X-ray tube with which 
the spectrum was made. 

As pointed out by Glocker and Kaupp 
(4), there may be differences in the end 
point of the spectruni representing the min- 
imum wave length. 
be due to the composition of the X-ray beam 
or to the photographic technic. It has been 
determined, however, that the slope of the 
curve, if extrapolated down to the zero axis, 
is the true indication of the minimum wave 
length. For that reason the distance should 
be measured—not between the actual inter- 
section of the photometered curve with the 
zero axis and the K& line, but between the 
latter and the tangent of the spectrum 
curve, as is indicated in Figure 3. 

Figure 4 shows the spectra of two radia- 


These differences may 
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Spectra made at about 240 K.V. mechanically rectified current and 
Both show the same minimum wave length. 


tions produced under like conditions with 
the same X-ray tube, but one with mechan- 
ically rectified and the other with constant 
potential current. This example shows 
how this comparatively simple method may 
give results which are fully as useful as 
those obtained by the more elaborate ioniza- 
tion method. But there can be no doubt 
that for the determination of the minimum 
wave length or exact voltage applied across 
the electrodes of the X-ray tube, especially 
if high tension voltages on different equip- 
ments and current curves are to be com- 
pared, this method gives much more accu- 
rate and true results than the now so much 
employed devices, as spark gaps, electro- 
static voltmeters, etc. 

While this method is primarily intended 
and developed for the exact determination 
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of the minimum wave length and the volt- 
age applied across the electrodes of the 
X-ray tube, it is self-compensating against 
gross errors to such an extent that in many 
instances it may be applied instead of the 
complicated and cumbersome ionization 
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method employed for determining the ip. 
tensity distribution of X-ray spectra. 
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Comparison of the Absolute R-unit with 
the French R-unit. H. Walch, D. den Hoed 
and L. J. Koopman. Strahlentherapie, 1928, 
XXIX, 524. 

A comparison of the R-unit as laid down 
in the Solomon Ionometer was made with the 
R-unit as defined by Behnken. A large ioniza- 
tion chamber which had been checked in the 
Bureau of Standards in Berlin was used in 
the comparative measurements. It appears 
that. the Solomon instrument shows consider- 
able independence of the wave length. The 
relation between French and German R-units 
changes also with changing wave length. This 
is in agreement with the publication of Mur- 
doch and Stahel. The authors also found that 
different Solomon instruments of the same 
make lead to different results. They conclude, 


therefore, that this particular instrument can 
not be chosen as standard. 
E. A. Poute, M.D., Px.D. 


The Biological Importance of Red and 
Quartz Light Radiations. Fritz Ludwig 
and Julius von Ries. Strahlentherapie, 1928, 
XXIX, 581. 

In experiments on plants and animals, the 
authors demonstrate the fact that ultra-violet 
radiation activates the D vitamins. It is pos- 
sible to invalidate this activation by follow- 
ing exposure to red rays. On the other hand, 
it is also possible to reactivate the D vitamin 
which had been rendered ineffective under 
red radiation by exposing it to ultra-violet 
rays. 


E. A. Poute, M.D., Pu.D. 





CLINICAL AND EXPERIMENTAL STUDIES OF LOW DOSAGE 
IRRADIATION OF THE OVARIES AND HYPOPHYSIS 
IN MENSTRUAL DISORDERS? 
By FRANCES A. FORD, M.D., Section on Radium and Roentgen-ray Therapy, and 


DELLA G. DRIPS, M.D., Division of Medicine, The Mayo Clinic, 
ROCHESTER, MINNESOTA 


ERTAIN cases of menstrual disor- 

ders including habitual amenorrhea, 

oligomenorrhea, menorrhagia, me- 
trorrhagia and dysmenorrhea, all as a rule 
associated with sterility, may be favorably 
influenced by irradiation of the ovaries or 
hypophysis with relatively small amounts of 
roentgen rays. Several facts can be estab- 
lished only by veide experience and careful 
subsequent tracing of each patient treated. 
These matters which need further investiga- 
tion are as follows: the exact indication for 
radiotherapy in preference to other thera- 
peutic agents, the most favorable factors in 
treatment, the consistence and duration of 
the relief afforded, and the likelihood or 
improbability of sequelae dangerous to the 
patient or her offspring. It is to add to such 
information that we are reporting our expe- 
riences in this field. 

There is, we believe, little comprehension 
of the amount of physical suffering and eco- 
nomic incapacity occasioned by severe de- 
grees of menstrual irregularity. Whenever 
such. a disturbance can be attributed to gen- 
eral systemic alteration or disease, or to lo- 
cal pelvic abnormality, therapeutic measures 
obviously should be directed to the correc- 
tion of the causal factors. In a considerable 
group of patients, however, there is extreme 
menstrual irregularity from puberty, and 
physical examinations and history are nega- 
tive in all significant respects. For these, 
essential ovarian dysfunction or hypofunc- 
tion must be postulated. These cases must 
be chosen with care, for nothing would be 
more certain to bring radiotherapy into dis- 


1Read before the Radiological Society of North America, 
“4 Chicago, at the Fourteenth Annual Meeting, Dec. 3 to 
» 1928, 


repute than the indiscriminate application of 
irradiation of low dosage in all menstrual 
disorders. 

The belief that the same etiology may. be 
assumed to underlie such diverse manifes- 
tations of menstrual aberration as the ex- 
treme cases of menorrhagia, on the one 
hand, and, on the other, pronounced oligo- 
menorrhea or habitual amenorrhea, is sup- 
ported by the interrelationship of the vari- 
ous types of disorders and the similarity of 
associated symptoms. The outstanding fea- 
ture of all cases in the group is complete 
lack of menstrual rhythm. Severe dysmen- 
orrhea is an almost constant accompaniment 
of oligomenorrhea and also of extreme 
menorrhagia. The most pronounced me- 
trorrhagic tendency may cease abruptly, to 
be replaced by long periods of amenorrhea, 
and this by a subsequent spontaneous return 
to the earlier manifestations. Sterility, asso- 
ciated with the various types of ovarian 
dysfunction, frequently is of prime impor- 
tance from the patient’s point of view and is 
her chief motive in seeking relief. Pelvic 
examination in such cases frequently reveals 
a relatively small uterus and slightly en- 
larged cystic ovaries, which apparently con- 
tain small cysts. According to our criteria, 
the degree of pelvic change in the cases in- 
cluded is within the range of data compat- 
ible with normal menstruation and_ repro- 
duction in other individuals. 

Certain secondary symptoms are of im- 
portance in the recognition of this group 


and perhaps of significance in prognosis of 
Among 


the probable response to treatment. 
those with amenorrhea, extreme obesity is 
common; it was present in twelve of six- 
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teen cases in our group. The rapid gain in 
weight usually follows a considerable period 
of suppression of menstruation. Molimenal 
manifestations, often of severe degree, may 
occur cyclically throughout the period of 
amenorrhea or may be superimposed on al- 
most continuous metrorrhagia. Vascular 
phenomena, such as hot flashes and profuse 
sweating, are common in cases in which the 
disturbance has been prolonged and severe. 
Headaches are frequent, and apparently de- 
pend on the severity and prolongation of 
menstrual aberration. Patients with amen- 
orrhea especially seem prone to mental de- 
pression and to introspection, which may 
give rise to all manner of neurotic mani- 
festations. The patients with menorrhagia 
and metrorrhagia are less subject to psychic 
change, but experience more actual physical 
incapacity because prolonged rest in bed is 
often imperative. An extremely low hemo- 
globin level occasionally is found, although 
as a rule secondary anemia develops more 


slowly in these patients than in patients who 
have hemorrhage of extragenital origin. 
Many of the patients, because of continued 
hemorrhage or weakness, are handicapped 


in school duties or occupation. The same 
physical and economic disability accompa- 
nies severe dysmenorrhea. In dysmenor- 
rhea due to ovarian dysfunction a prodro- 
mal period of several days to one week, 
marked by depression, fatigue, abdominal 
pain, or backache, usually precedes the onset 
of menstruation. In distinction from the 
obstructive types of dysmenorrhea, the most 
intense pain arises as the flow becomes free- 
ly established, and it may continue through- 
out the period. The accompanying nausea 
and vomiting usually prevent oral medica- 
tion. Opiates are required in many cases. 
Syncopal attacks frequently occur. The 
pain may be of such duration and intensity 
that the patient scarcely recovers from the 
ensuing state of exhaustion before the cycle 
is repeated. 
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Relief can be afforded in a certain pro- 
portion of the disorders by long-continued 
administration of commercial ovarian ex. 
tracts; these occasionally are made more ef- 
fective by the supplementary use of thyroid 
or pituitary extracts, by a high vitamin diet 
and by appropriate rest or exercise. The 
factor of expense associated with the ex- 
tensive use of the glandular compounds is 
often important to the patients. A large 
percentage of patients seem to resist any 
variety or combination of extracts now on 
the market. It is particularly in these cases 
in which a thorough trial of glandular ther- 
apy has failed to re-establish menstruation, 
that irradiation of the ovaries or hypophysis 
seems indicated. This fact necessarily lim- 
its treatment to the more severe cases, and 
the results of the two methods are not strict- 
ly comparable. It remains for further ex- 
perience to establish whether, from the 
point of view of convenience to the patient, 
radiotherapy, if reasonably indicative of a 
continued favorable result, will be prefer- 
able to the prolonged intensive glandular 
therapy now in vogue. 

A consideration of the mechanism by 
which small amounts of roentgen rays, act- 
ing either on the ovaries or on the hypophy- 
sis, are able to re-establish cyclic menstrua- 
tion and to relieve sterility would serve 
only to open theoretic controversy. Discus- 
sion of the question of possible germ injury 
through ovarian irradiation also would 
serve no purpose. The harmlessness of ir- 
radiation of the ovaries in low dosage seems 
to us sufficiently well established by all per- 
tinent biologic studies and by the numerous 
instances of normal children being born to 
women who previously had been irradiated 
with even much heavier doses than those re- 
quired in the treatment under consideration. 
Furthermore, we believe that there has been 
no direct clinical evidence of hereditary in- 
jury occasioned by irradiation. Many roent- 
genologists claim that any pelvic irradiation 
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short of the full castration dose is entirely 
unnecessary, since the same good results in 
the regulation of menstruation can be ob- 
tained by irradiating the pituitary gland 
alone. Early and perhaps too brief experi- 
ence in the treatment of amenorrhea has 
given us the impression that irradiation of 
the ovaries in the dosage we have employed 
has been more certain of re-establishing 
menstruation. We, therefore, have chosen 
it in the treatment of patients who live at 
a considerable distance, for whom subse- 
quent treatment would be difficult or impos- 
sible. Usually the patients, and often the 
physicians who refer them to us, are more 
apprehensive of pituitary than of ovarian 
irradiation. We are confident that there is 
ample evidence in the innumerable cases in 
which there has been irradiation of the pi- 
tuitary gland incident to the treatment of 
orbital disease or of cranial lesions entirely 
to disprove the contention that irradiation 
will initiate or aggravate the symptoms of 
a pituitary disorder. 

Technic.—We have applied to each of two 
abdominal or cranial fields 10 to 15 per cent 
of a unit skin dose (H.E.D.). The rays 
have been generated at 200 kilovolts peak 
tension and have been filtered through 0.75 
mm. of copper and 2 mm. of aluminium. 
The estimation of the dose reaching the 
ovaries or hypophysis has been based on 
penetration studies for rays of similar hard- 
ness, average cross-section body areas 
being used to determine the level of the or- 
gan involved. Alteration in time of ex- 
posure is made roughly in proportion to the 
thickness of the abdominal wall or the size 
or shape of the head. With such technic the 
effective dose at the ovary or hypophysis is 
equal to or below 10 per cent of a unit skin 
dose. Two cases in our series have been 
treated with moderate voltage rays, pro- 
duced by 135 kilovolts peak tension and fil- 
tered through 4 mm. of aluminium. This 
treatment, in these two cases, was applied to 
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two small suprapubic fields. Both patients 
have failed to respond to treatment. We 
would not condemn the possible effective- 
ness of this technic, however, from such 
limited experience. The optimal dose and 
type of irradiation are still to be determined 
and may be found to vary with the severity 
of symptoms. Our dosage is slightly lower 
than that employed by Kaplan, whose re- 
cent report shows a higher percentage of 
cases in which menstruation was restored 
and in which pregnancy occurred subse- 
quent to treatment than we have attained in 
our cases. The difference in results may 
be due to the fact that only the most resist- 
ant cases of menstrual disorders were se- 
lected for irradiation in our series. 

Clinical Results——The results of irradia- 
tion in cases of amenorrhea are shown in 
Table I. Fifteen of eighteen cases received 
irradiation of the ovaries. In nine instances 
menstruation followed treatment within six 
weeks. It ceased after the first period in 
two cases; it continued regularly for peri- 
ods of four months or longer in six cases; 
one patient has not replied to questionnaires. 
One application of irradiation to the ovaries 
was made three months after unsuccessful 
irradiation of the pituitary gland. In one 
case in which the first irradiation to the 
ovary had resulted in an initial but scanty 
flow, combined pituitary and ovarian treat- 
ment was given during the following month; 
the ensuing three periods have been regu- 
lar, free from pain, and the flow has been 
increasingly profuse. Molimenal symptoms 
were produced in two cases without the 
establishment of menstruation. Marked im- 
provement in health is reported by six pa- 
tients, two of whom have not experienced 
re-establishment of menses. As a result of 
irradiation of the pituitary gland in four 
cases, initial menstruation occurred in only 
one case; her menstruation has occurred 
regularly in the five months since the 
treatment was given. Definite molimen oc- 
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curred in one patient. In one patient, no 
effect was noted. The fourth patient ob- 
tained definite relief from hot flashes and 
her general health was improved. It has 
seemed that the markedly obese patients 
have been more susceptible of improvement 
by irradiation than have those who were 
underweight or nervously exhausted. The 
presence of periodic molimen seems likewise 
a favorable prognostic sign. 

Of the ten married patients in this group, 
one has become pregnant. This patient, 
aged thirty-two, weighing 213 pounds, had 
had irregular periods with scanty flow from 
the onset of menstruation at eleven years. 
The intervals have varied from two months 
to two years. She had been married sev- 
enteen years, and had not been pregnant. 
There had been an extremely rapid gain in 
weight during the last ten years. Hot flash- 
es were frequent and annoying. There had 
not been any menstrual flow for two years. 
Irradiation was applied in April, 1927. 
Menstruation was promptly re-established 
and continued for five months, when the 
first pregnancy occurred. In May, 1928, a 
full-term female child weighing almost 10 
pounds was born. The attending obstetri- 
cian reported that labor was slow and diffi- 
cult, due, in his opinion, to the amount of 
fat in the birth canal. Although the child 
was well developed and heart action was 
vigorous, respiration was not established 
spontaneously and all methods of forced 
respiration failed. The physician was un- 
able to account for the difficulty, but re- 
ported that an identical case had come un- 
der his observation within a short period. 
The patient again menstruated regularly 
for three months, when a second pregnancy 
occurred. 

For the cases of menorrhagia and metror- 
thagia we have employed only exposures of 
the pituitary gland or of the pituitary gland 
and spleen combined. This choice has been 
due to the familiar observation that after 


the initial dosage of irradiation in the treat- 
ment.of uteting fibromyomas or pelvic car- 
cinomas more profuse hemorrhage may oc- 
cur. Since the amount of bleeding in the 
majority of cases under consideration is al- 
ready alarming, we have hesitated to risk an 
initial aggravation of the bleeding. With 
the conviction, however, that the alteration 
in the ovaries is of the same nature in these 
cases and in those of amenorrhea and oligo- 
menorrhea, we are contemplating the use of 
direct irradiation of the ovaries in the fu- 
ture. Table II presents the results obtained 
in the treatment of menorrhagia and me- 
trorrhagia. 

The value of irradiation in these disor- 
ders is difficult to determine because the se- 
ries is small, spontaneous remissions fre- 
quently have been noted, and in some cases 
irradiation has been combined with other 
forms of treatment. In four patients who 
received irradiation of the pituitary gland 
alone, the amount of flow was reduced and 
was regulated for periods of from five 
months to one year after treatment. In one 
patient, although the amount of flow was 
satisfactorily moderated, dysmenorrhea re- 
mained unrelieved and after an interval of 
two months she was given a castration dose 
of irradiation. In three unusually severe 
cases in which a combination of several 
forms of treatment was employed, control 
of excessive bleeding persisted only two 
weeks, five months, and one year, respec- 
tively. 

Our experiences with radiotherapy for 
dysmenorrhea (Table III) indicate promis- 
ing results in this field. Although treatment 
has been relatively ineffective in two of six 
cases, definite improvement was obtained in 
one, and three of the patients ‘have experi- 
enced prompt and gratifying relief. 

The relief incidental to irradiation of vas- 
cular phenomena, ordinarily referred to as 
hot flashes and profuse sweating, has been 
noted in certain patients with amenorrhea. 
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Irradiation of the pituitary gland applied in 
five cases following the menopause, because 
of the severity of these symptoms, has given 
a successful result in three cases, but was 
without effect in two cases. 


Experimental Studics. — Experimental 
studies dealing with the effects of irradia- 
tion of the ovaries of white rats with ref- 
erence to the regularity of estrual cycle, fer- 
tility, and conditions of the offspring have 
been carried on during the last two years. 
The irradiation has ranged from 5 to 250 
per cent of a human unit skin dose, or, 
roughly, 1 to 100 per cent of a rat erythema 
dose, applied through a carefully directed 
field, over the abdominal or dorsal surface. 
The attempt has been to irradiate the ova- 
ries with the least possible generalized ex- 
posure. All of the animals used were iso- 
lated females which had normal estrual cy- 
cles before irradiation; some rats of each 
litter were used for control studies. In 


connection with other experiments it had 
been found that handling and anesthetiza- 
tion of the rats did not have any influence 
Following 


on the regularity of the estrum. 
irradiation twenty of forty-two rats showed 
temporary irregularity of the estrual cycle. 
This consisted in omission or postponement 
of the next estrual period, prolongation of 
the stage of desquamation of cornified ele- 
ments, or irregular diestrual intervals. 
This effect occurred without relation to the 
amount of irradiation used. That a slight 
systemic reaction incident to irradiation is 
the cause of such variation is doubtful, 
when the extremely low dosages at which it 
occurred are taken into consideration. In 
every instance, the estrual cycle again be- 
came regular. Our work in this respect is 
in accord with that of Parkes and Bram- 
bell, who, with massive irradiation, were 
unable to check the estrual rhythm of white 
rats. 

The rats have been killed at varying pe- 
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riods after irradiation and the ovaries haye 
been studied in serial sections for evidence 
of irradiation effect. During a period of 
two to eight days after irradiation occasion- 
ally a higher proportion of primordial follj- 
cles undergoing degenerative changes has 
been noted. In all the ovaries, however, 
healthy mature follicles and corpora lutea 
were present. Schoenhof and Wagner have 
applied irradiation of low dosage to the 
ovaries of women shortly before laparotomy 
and were unable to find histologic evidence 
of a harmful effect of irradiation with 
dosage equivalent to 5 to 20 per cent of the 
human unit skin dose. Parkes and Bram- 
bell have reported degeneration in all of the 
follicles in the ovaries of the animals irra- 
diated according to their technic. 

Twenty-four irradiated rats have been 
mated at varying periods after irradiation 
(Table IV). Twelve rats became pregnant. 
Sterility in two instances was explained by 
the finding of bilateral pyosalpinx at nec- 
ropsy; in two others, the lack of fertility 
probably was due to the age of the animals, 
as the control rats of the same litter also 
were sterile. In the remaining eight rats, 
sterility is unexplained. With the applica- 
tion to each rat of doses of one rat erythe- 
ma unit to a field directly overlying the 
ovaries, sterility has resulted in five of ten 
animals. One that became pregnant was 
mated eight days after irradiation. She pro- 
duced a healthy litter of nine young. A la- 
tent period before sterility is produced by 
irradiation has been described by Robinson. 
Pregnancy occurred in two others, one of 
which resulted in abortion; the second rat 
died in labor after it had suffered from diar- 
rhea and nutritional disturbances through- 
out the pregnancy. With the lower dosages 
of irradiation, healthy litters have been pro- 
duced and the second generation has been 
normal. These experiments will be extend- 
ed and reported in greater detail in a later 
study. 





TABLE IV, EFFECTS OF IRRADIATION OF THE OVARIES ON THE 
FERTILITY OF WHITE RATS 





Irradiation, Second 


unit skin First litter Second litter generation Fertility Comment 
dose 








1/5 _ Not fertile _ 


Not fertile | Pyosalpinx found at necropsy 











Aborted 








Not fertile | Pyosalpinx found at necropsy 

















normal young Normal 
normal young Normal 























normal young 











normal young 





dead young 1 died soon after birth 
normal young 3 normal 














Not fertile 
Aborted Not fertile 














Mother rat died in labor _ Emaciated; severe diarrhea during 
pregnancy 
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2 normal (one died at birth) 











9 healthy young 








Not fertile 








Not fertile 
Not fertile 
Not fertile 
Not fertile 
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Not fertile Unirradiated rats of same litter 
also sterile at this age 
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SUMMARY 


Irradiation of ovaries or hypophysis has 
been effective in re-establishing menstrua- 
tion in patients in whom prolonged use of 
organotherapy had been ineffective. 

A conclusion cannot be drawn as to the 
comparative efficiency of methods, because 
the cases selected for irradiation were of 
unusual severity. 

Irradiation of the hypophysis, occasion- 
ally combined with splenic and hepatic irra- 
diation has exerted a temporary regulating 
effect in seven cases of severe menorrhagia 
and metrorrhagia; with supplementary 
treatment, the effect in two cases has per- 
sisted more than one year. 

Relief of dysmenorrhea has been inciden- 
tal in certain cases of menorrhagia and oli- 
gomenorrhea. Of six cases treated primar- 


ily for dysmenorrhea, relief has been com- 
plete in three and has lasted for a period 
of four to six months; improvement oc- 


curred in two others. 

Irradiation of ovaries of white rats in 
various dosages has resulted as follows: 

There was no continued influence on the 
regularity of the estrual cycle. 

Complete destruction of follicles did not 
result from dosages up to 2.5 unit skin 
doses (H.E.D.). 


There was no influence on fertility, ex. 
cept in cases in which there was marked 
systemic reaction, with irradiation of 50 per 
cent unit skin doses or below. With the ap- 
plication of two and a half unit skin doses 
sterility has been produced in five of ten 
rats. In one instance in which the animal 
was mated eight days after irradiation, a 
normal litter of nine young was produced. 
Abortion and maternal death resulted in two 
cases. 

Abnormality in the progeny has not been 
demonstrated. 
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ROENTGEN THERAPY IN FIBROMYOMATA AND OTHER 
BENIGN GYNECOLOGIC CASES? 


A CLINICAL REPORT OF TWELVE YEARS’ EXPERIENCE 





HE clinical conclusions herewith pre- 
sented are based on results observed 

not only immediately after the termi- 
nation of treatments, but, also, after sev- 
eral years have elapsed. We have treated 
a total of 596 cases which properly come un- 
der this title, including eighteen miscellane- 
ous ones not described. Of this total, only 
eleven persons seem to be hopelessly lost. 
The majority of cases we have been able to 
follow for from one to five years, and in a 
surprisingly large group, from five to twelve. 
A woman who is well after so many years 
furnishes almost conclusive evidence of the 
permanent value of the treatment. From 
our records, from the physician referring 
the case, from the patient or her family we 
have made these estimates, which, while far 
from absolute, conform more or less ex- 
actly with those of many roentgen therapists 
in Europe and America. 


TECHNIC 


Through the years our technic. has proven 
itself to be safe and efficacious. We still 
hold to the low voltage (100-120 kilovolts ), 
to the cross-fire method, and to treatments 
in series several weeks apart. An exact 
statement of technic is impossible, because 
the requirements of the individual cases so 
often call for changes that one cannot 
maintain a uniform technic. More recently, 
the patient has received less radiation rather 
than more, and the ovaries have been ex- 
cluded, so far as possible, earlier than for- 
merly. Throughout this paper we refer to 
the low voltage technic, unless otherwise 
stated, because we believe it best adapted to 
the cases herein described. 





1Read before the Fourteenth Annual Meeting of the Radi- 
— Society of North America, at Chicago, Dec. 3-7, 
1928. 
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Management is as important a factor as 
technic. Attention to the needs of each 
individual; a flexible régime for many 
women who do not conform to general 
rules; frequent check-up examinations, 
noting the changing pathology, as to prog- 
ress and location; a decision whether to give 
or to withhold more X-ray, or whether to 
call the patient back for further examina- 
tion in six weeks or six months. If im- 
provement is too slow, what is the reason? 
In other words, the experience of the gyne- 
cologist should be added to the skill of the 
technician. The latter without the former 
leads to disappointment if not to injury. 

The fibromyoma is the pathology most 
frequently presented to the roentgen ther- 
apist who specializes in women’s diseases. 
We have treated 350 cases. But, before 
the general discussion of fibroids, I wish to 
speak of etiology as a thing pertinent to the 
subject and in literature too vague to be 
practical. Fibroids are said to present 
themselves more often in nulliparz. Hence, 
one authority gave a “disappointed uterus” 
as a factor; another said that a uterus that 
does not grow babies will grow fibroids. In 
our series, however, we find 65 per cent of 
the married women have had from one to 
six children. 

I venture here to present some common 
etiologic factors, all having one constant 
condition, and that is, a long-continued, pas- 
sive congestion of the pelvis. Indeed, al- 
most any degenerative change may be 
caused or hastened by this engorgement of 
slow-flowing blood, which is more often 
given as a result of the disorder than a 
cause. The chief conditions causing these 
chronic and ever-present congestions are: 
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1. Abortion, with its group of protest- 
ing tissues after neglected inflammatory ex- 
udates. 

2. Retroversion of the uterus, 
causes venous engorgement and compels 
poor drainage. These conditions finally 
cause histologic changes (1). 

3. Infections, which result in thickened, 
indurated tissues. 

4. Sacro-iliac lesions, lumbosacral twists 
and other displacements in the lower spine. 
Besides chronic congestions, these cause 
backache, and very sore pelvic nerves. The 
' important clinical point is that some indi- 
viduals who have responded well as to the 
relief of the fibroid, tire too easily and have 
the old backache and the sacro-iliac pain. 


which 


HISTOLOGIC STUDIES 
Another important preface to a discus- 

sion of fibroids is a brief consideration of 

the histologic changes in the tissues sub- 


jected to X-ray, changes which give us the 
reasons for the therapeutic value of X-ra- 
diation. 

1. The fibroid tumor cell, by successive 
steps, is obliterated and replaced by young 


connective tissue (2). 

2. Ovarian stimulation is 
probably by the effect, first, on the ripened 
graafian follicles, then the ripening follicles, 
and last, if the ray is continued long enough, 
on the primordial follicles and the interstitial 
tissue (3). 

3. X-ray has a direct influence on glan- 
dular tissues. The utricular glands and the 


inhibited, 


glands of the cervix uteri soon become less 
in size and function. This is also brought 
about through the effect on the ovaries (4). 

4. In the blood vessels X-ray produces 
an edema of the endothelial lining of the 
capillaries, which causes an endarteritis ob- 
literans, thus limiting the too abundant 
blood supply (5). 
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5. The internal secretions, under the 
small ovarian dose, seem not to be affected, 
as the interstitial tissue and the corpus 
luteum are the last to be influenced (6). 
Apparently the treatments may be discon- 
tinued long before the hormones are affected 
at all. 

Geist’s histologic studies have established 
three important things about hemorrhage: 
First, that the ovaries are the disturbing 
factor either in the activity of the follicle 
or the corpus luteum. The proof is that the 
removal of the ovaries cures all hemorrhage 
with or without gross lesions except cancer. 
Second, that there is hyperplasia and hyper- 
trophy of the glands and the cells of the 
stroma ; also, there is a marked hypertrophy 
of the mucosa, the glands being tortuous, 
distended, often cystic, and sometimes in- 
creased in number (7). Third, that “X-ray 
affects the follicle apparatus and destroys it. 
We also know that bleeding due to fibroids 
or to essential hemorrhage can be absolutely 
controlled by raying” (8). 

Judging by the above histology, the arti- 
ficial menopause induced by moderate doses 
of X-ray can not be differentiated from a 
normal menopause (9). 


CLASSIFICATION OF FIBROIDS 


From the X-ray therapeutic standpoint, 
all cases of fibroids may be classified in three 
groups: 

1. Those that should be rejected because 
of well established contra-indications. 

2. Those that may with good reason be 
accepted, but with guarded prognosis. 

3. Those highly suitable for X-ray ther- 
apy and which yield uniformly good results 

Contra-indications—Under the first 
group, those to be rejected, we find one or 
more contra-indications, as follows: 

1. Degenerative changes in the tumor it- 
self, as cystic or calcareous degeneration; 
necrosis of the tumor, with severe acute 
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symptoms ; sudden softening or rapid in- 
crease in size are suspicious, especially if 
cachexia develops. (A sudden severe ane- 
mia, not fully accounted for, or a cachexia 
is a warning in any case.) But remember 
that the blood condition due to hemorrhage, 
with focal infections, may closely resemble 
cachexia. This been observed in 
eighteen of our cases. 

2. Fibroids associated with carcinoma 
are not suitable to the low voltage technic. 

3. A pedunculated tumor, where ob- 
structive torsion is imminent, is better ex- 


has 


tirpated. 
4. A fibroid associated with large pro- 
liferating or solid ovarian tumors belongs 


to the surgeon. This does not include the 


simple retention cysts of the graafian fol- 


licles. 

5. The subserous tumors in the child- 
bearing period should be enucleated if chil- 
dren are desired. 

The above contra-indications are legiti- 
mate guides to practice. My failures are 
in exact ratio to my inability to recognize 
these. 

The second fibroid group, consisting of 
cases accepted but with guarded prognosis, 
may not yield results entirely satisfactory 
and yet may properly belong to X-ray 
therapy. The first of these include women 
who present complications but who are poor 
surgical risks. In.some of these cases my 
decision to accept the patient for treatment 
proved unwise, but was made deliberately 
with the hope that a case almost certain to 
die in operation might be so improved with 
X-ray, time, and general care that an opera- 
tion could be undertaken with less risk. In 
four cases an operation was later performed 
successfully. In some cases, however, sur- 
gery will never be possible. To these women 
the roentgen therapist can offer a definite 
relief not obtainable through any other 
method. Other women of this group are 
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those who cannot turn aside from their busi- 
ness or their home duties for hospitaliza- 
tion; and also those who refuse to submit 
to surgery. A choice of procedure should 
be given after a full understanding as to 
prognosis. We have been surprised to find 
that a large percentage of these cases yield 
excellent results as to health and comfort. 

The submucous tumor should be treated 
with guarded prognosis and belongs to the 
above group. It is estimated that about 10 
per cent of all fibroids are complicated with 
the submucous tumor, which often recovers, 
with the primary tumor, under treatment. 
Later, however, if there is an occasional 
showing of blood after the regular menses 
have disappeared, and if the conditions in 
general are satisfactory, it has, in my cases, 
been pathognomonic. Béclére, of Paris 
(one of our most experienced pioneers), re- 
ports 700 cases of fibroid treated with X- 
ray, with 1 per cent failure due to the sub- 
mucous tumor (10). Three of my earlier 
cases came to operation; none was malig- 
nant; more recently four have seemed to 
recover with X-ray therapy only. To these 
cases we are now giving more time, if all 
symptoms are favorable, but we do not for- 
get our responsibility. In the twelve years, 
however, no case has proved malignant. 

In the third group, those favorable to 
X-ray therapy, are (1) the subserous tumor ; 
(2) the non-vascular intramural, with no 
hemorrhage, and (3) the vascular intra- 
mural, with hemorrhage. 

Clinically considered, the results with sub- 
serous tumors in older women are uniformly 
successful. The regression takes a little 
more time, but new growths do not follow 
and the woman is in excellent health. In 
the history given to me by several of my 
patients new growths did appear after sur- 
gery: X-ray treatments overcame in these 
both the tumors and the tendency toward 


their formation. (For the young woman 
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who hopes for children, myomectomy is ad- 
vised, as above stated. ) 

The large non-vascular intramural tumor, 
without hemorrhage, was at one time in- 
cluded in my contra-indications. We read 
that a fibroid larger than 15 centimeters in 
diameter should be operated upon, but a far 
better rule for selection is the general suit- 
ability of the case, rather than the measur- 
ing rule. Large non-vascular tumors are 
sometimes almost spectacular in their re- 
They subside 
more slowly than the hemorrhagic type, but 
are usually very satisfactory. One of these 
large non-hemorrhagic tumors grew an inch 
above the umbilicus and was complicated by 
a subserous tumor the size of an orange. 
With good reason, her physician (a sur- 
geon) advised against operation. Grad- 
ually both tumors disappeared. To-day, 
after ten years, at the age of 59, she is in 
superb health and is doing efficient work in 
an exacting position. 

Last, and best of all cases, is the intra- 
mural of the hemorrhagic type that fortu- 
nately constitutes about 77 per cent of all 
fibroids (11). When these occur in women 
of 40 years or more they are ideal for X-ra- 
diation. In almost 100 per cent of the cases 
the tumor disappears in a few months. 

Younger women.—lf in younger women 
a temporary amenorrhea is the objective, 
we early reduce the amount of X-radiation 
and exclude the ovaries even more carefully 
(with entire success to the case). My pa- 
tients, numbering 20, are from 26 to 35 
vears of age. The primary shrinking of the 
uterus and ovaries, sometimes seen after X- 
ray therapy, is often transient. I have seen 
this phenomenon: first, the ovary shrinks to 
a small indurated mass, due probably to the 
disintegration of the ripe and ripening folli- 
cles; second, after some time has elapsed, 
the ovary will be found larger, and in favor- 
able cases may return to normal size and 
consistency. The uterus shares this very 


sponse to roentgen therapy. 
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desirable recovery which occurs when the 
primordial cells develop and begin to func. 
tion. Since these cells are last to be in- 
fluenced by X-radiation, the recovery may 
be expected in young women, if the X-ray 
has been applied judiciously. If early in 
this transition period the pelvis is examined 
(as during an operation, for instance), the 
effects of X-radiation are always overesti- 
mated (12). It was in these recovered 
cases that the menses were resumed in from 
three months to three years in 14 of our 
20 cases, and, though it is too uncertain to 
allow of prognostication, conception is pos- 
sible. Among six married patients, we have 
had one who gave birth to a normal child at 
full term. 

One case in illustration—My youngest 
patient was 26. One cesarean child was de- 
livered in the presence of a multiple fibroid. 
Operation was refused. Diathermy and 
other methods failing, the menses becoming 
painful and hemorrhagic, X-ray therapy 
was applied cautiously. Amenorrhea re- 
sulted. After five months menses were re- 
sumed normally and regularly, with no pain, 
and the fibroid was not demonstrable. This 
is reported because it is an unusually grati- 
fying case, and because it illustrates what 
can be done, but as to prognosis no definite 
promise should be made. 

Dr. Newcomet, of the Presbyterian Hos- 
pital, Philadelphia, emphasizes similar prin- 
ciples and applies the small dose to women 
of 30 to 35 years of age (13). Dr. Knox, 
of St. Luke’s Hospital, New York, states 
that women from 25 to 35 years of age, 
after amenorrhea for two or three years, 
may resume menstruation (14). Dr. Buck, 
of Rochester, N. Y., treats women as young 
as 20 years of age and reports three preg- 
nancies in 315 cases (15). 

In the treatment of fibroids with X-radia- 
tion the question of exacerbations of chronic 
inflammations is of interest. In the admir- 
able report of Dr. Frances A. Ford, of the 
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Mayo Clinic, she says: “Though _pre- 
sumably 40 per cent of the cases treated by 
roentgen ray or radium would show chronic 
pelvic inflammation if exposed ac- 
tive inflammatory reaction to radium or 
roentgen ray is relatively rare” (16). She 
calls attention to Béclére’s statement that he 
never encountered such a reaction in roent- 
genologic treatment although it occasionally 
follows the application of radium (17). Dr. 
Polak declares that the X-ray is safer than 
radium for the control of uterine bleeding 
associated with any inflammatory pelvic con- 
dition (18). 

We have never seen one of these re- 
actions. If in grave doubt, however, we 
preface X-radiation with three or four dia- 
thermy treatments, which may help to avoid 
reactions, and the patient is at once more 
comfortable. 

Ovarics.—Many ovaries, not really dis- 
eased, are enlarged in the presence of a 
fibroid, and in almost every instance they 
become normal as the vascular engorgement 
There are, however, ovarian en- 
largements which indicate moderate tissue 
change and they may need supervision even 
after general 


subsides. 


treatment is discontinued. 
This group comprises the instances of the 
non-proliferating type of degeneration, in 
which the ovary may assume the size of a 
Such are asso- 
ciated with the graafian follicles and are 
promptly remedied. A few of my cases 
have seemed to share with the uterus a 
fibrous change. 


lemon or a small orange. 


These repair more slowly 
than the retention cyst. Of the above types 
I have had 92 recovered cases out of 93 in 
the twelve years, and, so far as I can ascer- 


tain, none of them has proved troublesome. 


The proliferating cystadenoma, _ the 
stromatogenous cyst, the dermoid or the 
teratoma, are uninfluenced by X-radiation 
either as to the cause or cure, and, as stated 
above, are at once surgical. If they occur 
with fibroid tumors, and are not at first 
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recognized, the X-ray treatment has not to 
my knowledge jeopardized the surgical suc- 
cess of any case. 

Cervix uteri—The cervix uteri may re- 
quire as much attention as the fibroid itself. 
Even remembering that cancer is said to 
attack the cervix eight times as often as the 
fundus, and that an erosion may be po- 
tential cancer, I am convinced that selected 
cases of the cervix uteri belong to the favor- 
able class for X-ray therapy. To date, as 
far as I know, not one of our 88 cases has 
made trouble. There is little doubt in my 
mind but that some of these were pre- 
cancerous, or even incipient cancers, which, 
taken early, responded to X-radiation. If 
not, why in twelve years have they not de- 
veloped our pro rata share of cancers? Ac- 
cording to accepted statistics, our records, 
which show one, should show seven or eight. 
At least it is quite conservative to say that 
X-ray therapy is a safeguard and minimizes 
the danger. 

Hemorrhage of the menopause.—Because 
of Geist’s studies, mentioned above, we un- 
derstand better why hemorrhage of the 
The 


cases of so-called ‘essential hemorrhage” 


menopause is favorably influenced. 


(or ovarian dysfunction) are said to be 
without pathology, but with a large, boggy 
uterus, or with fibrosis, or with the condi- 
tions so often found by Geist, they seem to 
me moderately but distinctly pathologic. 
However this may be, small doses of X-ra- 
diation over ovaries and uterus are almost 
specific. To date, all of these women, num- 
bering 23, have remained well. 
Dysmenorrhea.—In a woman 35 years of 
age or more, any case of dysmenorrhea that 
has resisted all measures of relief and is in- 
X-ray 
We have treated a total of 24, 
and the results have given great satisfaction. 


capacitating should be ended by 
therapy. 


To see a woman resume her former occupa- 
tion without the haunting remembrance of 
the prostrating pain, is to be convinced that 
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menstruation is not essential to a woman’s 
happiness or welfare. 

A few questions are asked so often that 
there is evident misunderstanding not only 
among laymen but physicians. 

1. If the tumor is not treated surgically, 
is there greater danger of cancer? As I 
have said before, X-ray therapy seems to be 
a safeguard, but, to give an authority, I 
quote an editorial in the Journal of the 
American Medical Association (Oct. 13, 
1928): “Women who have been treated by 
radiotherapy, whether it be roentgen rays or 
radium, are not more prone to cancer than 
are normal women.” 

2. Does X-ray therapy injure a woman 
sexually? I have taken great pains to as- 
certain the truth on this apparently urgent 
question. Many of my patients assure me 
that, since being relieved by X-ray therapy, 
intercourse has been resumed normally be- 
cause of absence of pain and the fear of 
The knowledge that the pelvic 
I have pre- 


conception. 
organs are all intact, helps. 
viously quoted Bride, of London, who says 
that 39 per cent of his patients who have 
undergone operation are disturbed in sex 
relations (19). In general, it is safe to say 
that X-radiation not fre- 
quently repeated and not continued too long, 
does not affect sexuality. 

3. Will a woman become obese? If the 
woman is naturally obese, she will probably 


in small doses, 


remain so, and after the menopause she may 
gain weight, as women did before the X-ray 
was discovered. 
plication of X-radiation 
than she would have been without it. 


3ut under conservative ap- 
she 1s no worse 
4. The questions prompted by the peren- 
The 


fact that we have had no burns nor other 


nial fear of X-ray “burns” are many. 


accidents in more than twelve years, proves 
that they can be eliminated. 
CONCLUSIONS 

In conclusion, in addition to the beneficial 

effects of roentgen therapy on the gross 
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pathology discussed throughout this paper, 
we now confidently expect to establish a re. 
parative circulation, which leads to soften. 
ing of indurations, to reduction of old jp. 
flammatory exudates, to correction of para- 
metric lesions, to modifications of adhesions 
to such extent that the pelvic viscera are 
freely movable, and in many cases displace- 
ments are remedied. All these to the credit 


of roentgen therapy. 


What single remedy 


can do more? 


(7) 


(8) 
(9) 


(10) 
(11) 


(12) 


(13) 
(14) 
(15) 
(16) 


(17) 
(1%) 


(19) 
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pISCUSSION OF PAPERS BY DR. DRIPS AND 
DR. FORD; DR. HANKS 


Dr. I. S. TROSTLER (Chicago): For fear 
that I might overstep the time allotment if I 
attempted a verbal discussion of this sub- 
ject, I have written such points as I think 


should be stressed. 

Dr. Ford and Dr. Drips covered their 
subject in a most thorough and exhaustive 
manner. They brought this out very well 
at the last meeting of the Americal Medical 
Association in Minneapolis, and in their pa- 
per, published in the Journal of the American 
Medical Association of Nov. 3rd last. 

There is no question in the minds of well 
informed roentgenotherapists but that we 
have a highly efficient agent for the control 
of dysmenorrhea and uterine hemorrhage, 
either in the form of menorrhagia or 
metrorrhagia, when the dysmenorrhea or 
hemorrhage is not due to infection of the 
uterus or adnexa. With the delicacy of con- 
trol of dosage to be had at the present time, 
there need be but little fear of producing a 
permanent menopause (or what amounts to 
a roentgen castration) in young women, un- 
less that be the aim and purpose of the treat- 
ment. 

In nine cases of dysmenorrhea of severe 
type, treated by me, all except one were 
markedly relieved, and in only one of these 
were the menstrual periods interfered with, 
In that one case 
there was complete amenorrhea for one 


as regards recurrence, 


year, with resumption of painless normal 
menstruation at the end of that time. 

Incident to this particular subject, I have 
what is to me a very interesting case to 
report. 

Mrs. H. A., age 26 lV para, 
mother of two children and suffering from 
a moderately advanced pulmonary tubercu- 
losis and mitral regurgitation, was referred 
to me for roentgen sterilization in March, 
1918, by a competent general practitioner. 
I insisted that we have a heart and lung 


years, 
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specialist see her, and after the latter had 
agreed with the diagnosis, I proceeded to 
produce a roentgen castration. March 6, 
1918, she received 75 milliampere-minutes, 
9¥% inch spark gap, 10 inch F.S.D., through 
5 mm. sole leather and 3 mm. Al.: March 
27, 1918, the same dosage except 5 mm. 
Al.; April 17, 1918, same, except 6 mm. 
Al.; May 7, 1918, same as last dosage, mak- 
ing a total of 300 milliampere-minutes, at 
9% inch spark gap (practically 140 
K.V.P.). 

Her last menstruation before beginning 
treatment had occurred Feb. 25 to 30, 1918. 
May 20 to 25 she had a very profuse period ; 
April 22 to 25 she flowed considerably less 
than normal, and May 19 she had “just a 
show” of blood. Patient reported July 10, 
1918, that she felt well and had not men- 
struated since the last report. 

May 10, 1928, this patient informed me 
that she had begun to menstruate the day 
before. She looked well, and was directed 
to see me again within a few months. Since 
that time she has menstruated regularly, 
appears well, and is apparently normal, 
after having had a complete amenorrhea for 
ten years, lacking ten days. She stated, 
after questioning, that sexually she had 
been normal all this ten years. 

Regarding fibromyomata, my experience, 
covering some twenty-odd years, verifies the 
reports of Dr. Hanks in every detail, and I 
am glad to note that she remembers that she 
is a physician first and a radiotherapist 


afterwards. I have presented several pa- 
pers upon this subject from time to time, 
and have no reason to retract any of the 
somewhat broad claims that I have made 
for roentgenotherapy as a preferred treat- 
ment, wherever and whenever that condi- 
tion is present, im the absence of infection. 
Of late, | am not so sure that we should not 
treat these cases even if infection ts present. 


Dr. Henry Scumitrz (Chicago): There 


is very little left to be said. The investiga- 
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tions reported by Dr. Drips and Dr. Ford 
are very valuable as the treatment of 
amenorrhea is so unsatisfactory, especially 
in cases of long standing. If anything can 
be added to our armamentarium which can 
improve the results of treatment, it should 
be given careful trial. 

The doctors tell us that some of these 
cases occur in very obese patients, while a 
lesser number appear in so-called asthenic 
or weak patients. It has been our custom to 
reduce the weight of such patients by diet 
and vigorous exercise. At the same time, 
extract of the anterior lobe of the pituitary 
is given hypodermically and thyroid extract 
in small doses orally. 

We have been very reluctant to use the 
roentgen ray over the ovaries and hypoph- 


vsis. 


However, considering the good re- 


sults from radiation treatment we shall again 


use it with the hope of obtaining results 
as good as reported by Dr. Drips and Dr. 
Ford. 

Concerning the bleeding uterus, it would 
be well to remember that the underlying 
In the first place, in the 
matter of a profuse menstruation occurring 


causes are varied. 


at the regular time, that is, where the in- 
terval has remained perfectly normal but the 
amount of blood lost is greatly increased or 
the duration of the flow is prolonged, such 
conditions are not due to ovarian disturb- 
ance, but result from uterine disturbance— 
either the power of contractibility of the 
myometrium is decreased or the blood sup- 
ply to the uterus has been increased. Cor- 
rection of either condition will bring about 
normal menstruation. 

However, if menstruation occurs too fre- 


quently, that is, within intervals of twenty- 
f 


our days or less, then the cause should be 

attributed to a disturbance of ovarian func- 
tion. If palpable changes are present they 
should be corrected by indicated surgical 
measures, while functional disturbances fre- 
quently yield to endocrine therapy. 
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If the menstruation occurs too late, one 
should think of two conditions: (1) a rel. 
ative amenorrhea, usually characterized by 
scanty menstruation due to decreased fune- 
tion of the ovaries, or (2) a hemorrhagic 
myopathy due to a persistent graafian fol- 
licle. 

It is the latter class of benign metror- 
rhagias that indicate radium and X-ray 
therapy, if occurring at the close of men- 
strual life. 


Dr. F. J. Taussic (St. Louis): Dr. 
Drips and Dr. Ford’s paper, dealing largely 
with radium treatment in cases of amenor- 
rhea, was of special interest to me because 
I have had in the past five years a group of 
these cases with a rather astonishing per- 
centage of successes. I analyzed these cases 
and found, of the fourteen cases where the 
treatment was given for amenorrhea, there 
was a success in producing menstruation for 
a period of time in about 60 per cent. 

On analyzing this group more closely, I 
came to a rather astonishing figure. I found 
that the one case in which menstruation had 
not existed at all was that of a woman about 
twenty years of age, with a uterus of fairly 
normal size which was not influenced by 
treatment. In eight other cases 
where the menstruation was at intervals of 


radium 


five to eight weeks and was scanty, the per- 
centage of successes was not over one-half, 
and in none of these cases, although the 
women came because of sterility, was the 
treatment able to influence them favorably. 
None of these patients became pregnant. 
On the other hand, there were five pa- 
tients in whom menstruation came at inter- 
vals of from three to eight months—nor- 
mal when it did come but the interval was 
prolonged. All of these five women had 
heen treated with corpus luteum, thyroid, 
and various other products, without any 
avail. Four of them responded favorably 
as a result of the packing of seventy-five 
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milligrams of radium for from five to six 
hours in the posterior vaginal fornix. A 
normal menstruation followed in a period of 
from six to eight weeks after this treatment. 
Of these four, three became pregnant. This 
was a rather striking thing, and one of these 
women has had two children since this treat- 
ment. In several of them a Dudley opera- 
tion for sterility had been done without 
avail, so that I feel, in this type of amenor- 
rhea particularly, that the use of small doses 
of radium should be given very careful con- 
sideration. In my experience, it is infinitely 
more effective than any of the organo- 
therapeutic products on the market. 


Dr. H. J. UttMann (Santa Barbara, 
Calif.): I was particularly interested in 
Dr. Ford and Dr. Drips’ paper because, sev- 
eral years ago, following a report in the 
British Journal of Radiology, from a Vien- 
na clinic, on the relief of hot flashes by 
radiation of the pituitary, I attempted it on 
a patient who was going through the normal 
menopause and who was being awakened 
many times during the night by hot flashes 
and was quite miserable. We gave her at 
that time, unmeasured from the ionization 
chamber standpoint, a dose which later was 
calculated as approximately 81/3 per cent 
of a sub-erythema dose, giving it once every 
two or three days, with marked relief in 
the number of hot flashes. 


411 


In the original article, the suggestion was 
made that the effect was an inhibition of 
the pituitary, and to check this we increased 
the dose, without the patient knowing it, to 
approximately 11 2/3 per cent—an increase 
of 42 per cent of the previous dose—with 
a marked increase of symptoms lasting two 
It made her miserable. We gave her 
a week’s rest, went back to the 81/3 per 
cent, with immediate relief once more. 

We are using it on some other cases, but 
we are not ready to report on them. 


days. 


There is one use of radiation in pelvic 


conditions that has not been brought up, but 


I believe it is becoming of considerable im- 
portance. That is the acceleration of the 
normal menopause by radiation in patients 
with a menopause psychosis. I have treated 
a number of cases referred to me by a psy- 
chiatrist with such excellent results that he 
says he is going to refer all cases of that 
type in the future until proved wrong. 

We had one experience a few months ago 
when a patient who was sent to me for radi- 
ation of a large fibroid uterus denied she 
was pregnant. She had menstruated two 
or three times following her last pregnancy, 
We 


took a roentgenograph and found a normal 


but I was not sure of the diagnosis. 


breech presentation, which saved a lot of 


grief 








THE DIAGNOSTIC DEPARTMENT OF A GENERAL HOSPITAL 


By FRED JENNER HODGES, M.D., Roentgenologist, St. Mary’s Hospital, 
Manpison, WISCONSIN 


OMPLETE, thoroughgoing physical 

examination of every patient who 

presents himself for medical advice 
would undoubtedly result in fewer diagnos- 
tic errors and more effective treatment. 
Complete examination, however, includes a 
great many procedures requiring special 
laboratory equipment available only in large 
private clinics, co-operative laboratories, 
and hospitals, while most patients report to 
their physician at his office. The cost of 
special examinations done singly is so great 
in the aggregate as to discourage the pa- 
tient, and the physician’s alternative is to 
limit his use of laboratory methods to those 
most likely to yield positive findings in a 
given case, a practice utterly opposed to the 
basic idea of complete physical examination. 

So long as serological tests, chemical 
analyses, electrocardiograms, metabolic rate 
determinations, and roentgen examinations 
mean additional separate charges against 
the patient they will never be used with the 
freedom which their diagnostic value war- 
rants. Impressed while visiting the Mayo 
Clinic by the lavish employment of labora- 
tory aids to diagnosis for which no item- 
ized statement is rendered, two members of 
the staff of St. Mary’s Hospital, Madison, 
Wisconsin, decided to inaugurate a special 
department of diagnosis in that hospital. 
The purposes behind this plan were: 

(1) To make the fullest possible use of 
the hospital’s extensive laboratory equip- 
ment. 

(2) To centralize and co-ordinate diag- 
nostic effort within the hospital. 

(3) To extend greater service to the va- 
rious staff members and their patients. 

1Read before the Radiological Society of North America, 


at the Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
1928. 


(4) To lessen the growing evil of exces. 
sive medical charges to the patients. 

Accordingly, after a careful study of ac- 
tual costs in previous months, it was esti- 
mated that patients could be admitted to the 
new “diagnostic department” for a mini- 
mum of two days at a per diem charge of 
$12, in addition to their room charge rang. 
ing from $2.50 to $7.50. <A hitherto un- 
used part of the hospital, remote from other 
services, was prepared to accommodate pa- 
tients to be admitted on the new basis. A 
full-time house officer was assigned to duty 
in the new department and as a temporary 
arrangement the roentgenologist agreed to 
supervise the work. The $12 charge for a 
minimum of two days aliowed $24 per pa- 
tient minimum to cover all diagnostic meas- 
ures requested by the patient’s physician. 
While this amount would quickly be ex- 
pended if all procedures were to ‘be item- 
ized, it was found that the hospital could 
offer this service at a very small profit on 
a cash basis. 

The new department was then presented 
to the staff, physicians in surrounding 
towns, and the public as an effort by the 
hospital to increase its usefulness by means 
of consolidated effort and reduced cost. 
Physicians learned that they could advise 
two or more days’ stay in the hospital at 
a known minimum charge of $29 to $39, 
depending upon the type of room selected 
by the patient, and that they could order 
any or all of the laboratory procedures af- 
forded by the hospital with no further 
thought of expense to their patient. Fur- 
thermore, a complete history and physical 
examination would be written by the house 
officer under supervision, and shortly after 
the patient’s discharge a typed abstract of 
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the entire case would be in the referring 
physician’s hands. 

Many patients were anxious to avail 
themselves of an opportunity to be thor- 
oughly studied at a cost they knew to be 
within their means. The hospital was glad 
to enter into an arrangement whereby cases 
for diagnosis only could be segregated, thus 
enabling the laboratories to work more ef- 
ficiently. The roentgenologist was delighted 
with his opportunity to study cases more 
thoroughly and after proper preparation. 
The increased activity in his department 
meant more work, to be sure, with smaller 
fees, but improved results as well as an ap- 
preciable reduction in the percentage of ac- 
counts receivable were gratifying. 

The new venture was begun July 1, 1927. 
In the first twelve months 240 patients, 6 
per cent of the total hospital census, were 
admitted. Very few cases were held longer 
than the two-day minimum. At the rate of 
20 cases per month (which in this depart- 
ment means 20 working days), every pa- 
tient received close attention and reports 
were promptly delivered to the attending 
physician. Copies of all reports in a bound 
volume constitute the cream of the hospital 
records for the year and the general char- 
acter of all records has been improved be- 
cause of this stimulus. The service is cov- 
eted by the internes and the hospital man- 
agement has been: pleased to find that 30 
per cent of all admissions have subsequently 
returned for surgery. 
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It is felt that this scheme offers much to 
the physician in the way of modern hos- 
pital service without in any way interfering 
in his management of the case. Certainly 
from the roentgenologist’s standpoint the 
situation is ideal and the Department of 
Roentgenology would rather examine a pa- 
tient from this service than upon any other 
basis because its opportunity to render ef- 
ficient service is so greatly enhanced thereby. 

Certain minor difficulties in the matter of 
deciding how far into the specialties this 
service is to penetrate have arisen, but so 
far consultations have been exchanged be- 
tween staff members without charge, to the 
mutual benefit of all concerned. 

The wide variety of final diagnoses has 
justified the experiment, for many unsus- 
pected cases of tuberculosis, hyperthyroid- 
ism, mental disease, and cardiac pathology 
have been brought to light. The number 
of abscessed teeth unearthed in routine ex- 
amination has been most enlightening. It 
is interesting to note that of the 240 cases 
in the first year, gall-bladder disease, as de- 
termined by cholecystography, was discov- 
ered in 64, 22 of which were later operated 
on, with confirmation in all instances. 

The plan of offering to physicians and the 
public the best concerted effort of all the 
diagnostic agencies of the general hospital 
at low cost is workable and profitable alike 
to physicians, hospital, and, above all, the 
patient. 





OSGOOD-SCHLATTER’S DISEASE’ 
By ROBERT B. TAFT, M.D., B.S., Riverside Infirmary, CHARLESTON, SoutH CAROLINA 


INCE Osgood described a lesion of the 
adolescent tibial tuberosity in 1903 
(1) various men have collected small 
series of cases and each has given his opin- 
ion as to the etiology. Again, Schlatter, in 
1908 (2), described a similar condition 
which is now recognized as a clinical entity 
and generally known as “‘Osgood-Schlatter’s 
disease,’ though occasionally as “Schlat- 
ter’s disease.” 

It is interesting to note that as far back 
as 1869 the condition was described (8), 
but, of course, no very definite information 
was given, as that was before Roentgen’s 
epochal discovery. 

With a series of eight new cases and one 
old one, the author feels that this report is 
justified and hopes to bring to many practi- 
tioners further knowledge of this condition 
—commonly regarded as very rare, or, more 
often, simply overlooked. A search of the 
literature shows that this disease is not 
often reported, as most of the authors base 
their observations on one or two cases and 
the greatest number cited by any one author 
is seventeen (17). Bader (8) states that 
only one case was found in the Cincinnati 
General Hospital in six years. The author 
has picked up eight cases in twenty-six 
months and during that time he radio- 
graphed only twenty-six knees of youths be- 
tween the ages of twelve and eighteen for 
fractures, foreign bodies, and all other 
causes. This leads him to believe that there 
must be a high incidence of it in the South. 
The belief is held that if a large number 
of supposedly normal school boys were sub- 
jected to X-ray examination, a proportion 
of them would show the disease. As the 
cases in this series are evenly distributed 
through the highest and lowest social or- 


iRead before the Radiological Society of North America, 
at Chicago, December 6, 1928. 


ders, no conclusion can be drawn except 
that it is much more common in boys than 
girls. The fact remains that, while it is well 
known to roentgenologists, but few of the 
better informed general practitioners have 
ever heard of it. 

The symptoms of this condition are so 
well marked that there is little difficulty in 
making the diagnosis. As this is a lesion 
of the epiphysis, obviously it can begin only 
between the time the tuberosity appears and 
the time at which it unites with the tibia 
(21), namely, between the ages of twelve 
and twenty-one in the average case, al- 
though it is well known that various systemic 
diseases can interfere materially with the 
timing of epiphyses. There is almost al- 
ways a history of slight injury, such as a 
kick on the tubercle, a fall on it, a sudden 
strain sustained from a jump as in diving 
from a spring-board, or a sudden lifting 
from the stooping position to the erect. The 
pain continues and is severe—out of pro- 
portion to so slight an injury—and by the 
time the patient seeks medical attention 
there is swelling, redness, local heat, and ex- 
treme tenderness. At this time the radio- 
graph is essential to confirmation and both 
knees should be filmed for comparison, al- 
though a bilateral condition is often seen, 
one side giving no clinical symptoms, with 
similar roentgen findings. It is possible 
that there may be a bursitis closely simulat- 
ing Osgood-Schlatter’s, but the roentgen 
findings would be negative in the case of 
the bursitis. 

The true pathology is not known, for, al- 


though several cases have been operated on, 
no record is found of any microscopic stud- 
The following have been given as 
causes: faulty development, endocrine dys- 


ies. 


function, infection, tuberculosis of the 


epiphysis, rickets, and simple trauma. 
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Fig. 1, Case. 1. A comparison of new and old 
films: note the resolution. 


The author believes that it is purely 
traumatic in origin, although the trauma 
may be so slight as to escape notice. In 
all probability it originated at some slight 
injury which the patient failed to notice 
and was not recognized until another more 
severe injury brought it to notice. The fol- 
lowing is possible, though not likely: The 


regular process of a non-infective osteitis 
sets in (22), namely, an infiltration of leu- 
kocytes into the perivascular spaces, which, 
on account of the unyielding nature of the 





a 


_ Fig. 3, Case 5. Left knee shows typical find- 
ings of Osgood-Schlatter’s disease: right is neg- 
ative, 
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Fig. 2, Case 4. Left knee shows typical find- 
ings of Osgood-Schlatter’s disease : right is neg- 
ative. 


surrounding tissue, blocks the vessels by 
pressure and leads to thrombosis, with sub- 
sequent necrosis. 

The author believes that the description 
which follows accounts for the condition 
The sudden strain or injury 
causes a partial pulling loose of the patellar 
ligament from the tubercle, and, as the pa- 
tient continues to use the leg for some time, 
there is a constant irritation, with the result- 


completely. 


ant stimulation of osteoblasts. As a result 


of the motion the bone is not laid down 


Fig. 4, “extra case” (see Table I). Man, 31 
years of age, who undoubtedly had Osgood- 
Schlatter’s disease bilaterally when a boy. Note 
the marked production of bone at the tibial tu- 
berosities. 
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evenly but in small spots, which gives rise to 
the ragged appearance as seen on the ra- 
diograph. 

The form of resolution shown is that of 
any other osteitis, as is shown by the fol- 
lowing case report. 

A physician, age 31, on hearing a discus- 
sion of this disease realized that he had had 
the condition when a boy of fourteen. It 
was diagnosed at that time as a bursitis and 
not treated. After several years it cleared 
up, leaving no tenderness but a marked en- 
largement of the tubercles. A radiograph 
taken at the time of discussion of the case 
(Fig. 4) shows the increase of bony pro- 
duction, which is exactly the way in which 
we should expect it to heal. This informa- 
tion cannot now be substantiated, but is 
highly probable. 

In regard to treatment, in the author’s 
series, simple splinting has been all that the 
attending physicians have used, and in some 
cases elastic web bandages, which are not 
satisfactory, or leather cuffs. No surgery 
has been necessary on any of the cases of 
this series, but in some cases of other au- 
thors the tubercle has been curetted or a 
bone peg used to anchor the patellar liga- 
ment (7) (11). Most of the patients have 
gotten on well, but a few still have pain 
on exertion. 

As all of the cases ran so nearly similar 
a course, detailed report of only one is 
given. 

On November 20, 1927, a boy, J. T. 
(Table I, Case 4), fifteen years old, was 
brought in for radiographic examination of 
the left knee. He was the son of a physi- 
cian specializing in eye, ear, nose, and 
throat practice. His father and mother 
were in perfect health as were several 
brothers and sisters, none of whom had had 
any similar trouble. The past history was 
essentially negative—nothing to indicate 
rickets, lues, or tuberculosis, and at the time 
of examination he appeared a healthy, well 
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developed, active boy. While playing 
school football, he had been tackled and was 
thrown on the knee. The knee became 
swollen, and quite tender. A bilateral ra- 
diograph showed the right knee and tibial 
tubercle normal for a boy of this age. On 
the left there was the ragged, moth-eaten 
appearance of Osgood-Schlatter’s. A sur- 
geon who was called in was finally con- 
vinced that there was such a disease entity, 
A stiff leather cuff about fourteen inches 
long was worn for several months, at the 
expiration of which time the pain had sub- 
sided. Radiographs made in February and 
May, 1928, showed little change in the ap- 
pearance, but at present (October, 1928) 
the clinical symptoms are practically nega- 
tive although there is slight pain on ex- 
ertion. 

For information concerning other cases, 
see Table I. 


SUMMARY 


Osgood-Schlatter’s disease is an epiphysi- 
tis of the tibial tuberosity, pre-existing, but 
accentuated by a moderate injury. It is not 


associated with any other disease. Splint- 
ing is the only treatment needed in most 
cases. It is not so rare as is generally sup- 
posed, but often escapes notice. 

Eight new cases and one old one are re- 
ported in this paper. 
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Treatment Elastic Web Leather Cuff | Elastic Web None 
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THE VALUE OF RADIATION THERAPY IN THE POST-OPERA- 
TIVE TREATMENT OF PAPILLARY CYSTADENOMA 
OF THE OVARY’ 


By W. A. NEWMAN DORLAND, M.D., F.A.C.S., Cutcaco 


YSTIC growths of the ovary are very 
common. In fact, there is no other 
organ in the human body which is 

so prone to cystic changes as is the ovary. 
For the most part, these ovarian cysts are 
benign; once removed, there is no tendency 
to recurrence. The patient is cured of her 
disease. 

There is one variety of ovarian cyst, how- 
ever, which, while not malignant in the 
sense of malignancy as associated with sar- 
coma and carcinoma—that is, not producing 
secondary metastatic growths in various re- 
gions of the body—is to be regarded as 
semi-malignant in that it does show a de- 
cided tendency to recur in situ. This is the 
so-called papillary cystadenoma of the 
ovary, a specimen of which I show you at 
this time (Fig. 1). 

This papillary ovarian cyst occurs in two 
distinct forms, namely, the inverting and 
the everting types. By far the most com- 
mon form is the inverting cyst, that is, a 
cyst lined on its inner surface—the surface 
proximal to the cystic contents—with nu- 
merous papillary outgrowths. The evert- 
ing variety is quite rare, that is, the form in 
which the papillary growths are on the out- 
er or external surface of the cyst-wall, in 
direct contact with the adjacent pelvic vis- 
cera and tissues, as is seen in the specimen 
Ihave presented. Naturally, such a growth 
is more dangerous to the patient from the 
standpoint of recurrence than is the invert- 
ing variety. Indeed, the latter form be- 
comes dangerous only when punctured or 
ruptured, either accidentally or at the time 
of operation, permitting an escape of the 
papillary growths into the free peritoneal 


1Read at the Annual Meeting of the Radiological Society 
of North America, at Chicago, December 3-7, 1928. 


cavity, where they multiply over the entire 
peritoneal surface. 








|__| 


Fig. 1. Bilateral everting papillary cystadenoma 
of the ovary. 





THE STATISTICS OF PAPILLARY OVARIAN 
CYSTADENOMA 


A few clinical facts bearing upon papil- 
lary ovarian cystadenomata may be inter- 
esting as showing the frequency and course 
of the tumors. Of all ovarian tumors, cys- 
tic and solid, the papillary cyst comprises 
about 19 or 20 per cent (Erdmann and 
Spaulding), and of all cystic ovarian tu- 
mors it comprises from 16 to 18 per cent 
(Mayfield). I do not know of any statistics 
showing the frequency of the everting type 
of the disease as compared with the invert- 
ing type. The average age at which the 
growth appears is 47.6 years (Mayfield) ; it 
is most common in multiparous women of 
from 45 to 55 years of age (Schwartz), but 
it may be met with in children, or even after 
70 years of age. Kelly and Sherwood re- 
port three cases in old women; and, ac- 
cording to Wiel, 8.4 per cent of the cases 


have occurred in children. I think Wiel’s 
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percentage is higher than is shown by the 
experience of other operators. 

There is some uncertainty as to the origin 
of the papillary cyst, but it is the consensus 
of opinion that it probably springs from 
certain epithelial structures derived from 
the germinal epithelium. It is frequently a 
bilateral condition. Mayfield, in 100 cases, 
found bilateral growths in 43 of the wom- 
en; Ewing states that it is bilateral in 60 
per cent of the cases. As you will note, the 
condition was bilateral in my patient. Im- 
plantation-growths may occur at some point 
in the peritoneal surface in the everting 
type, and after rupture or perforation of 
the inverting type. Recurrence of the 
growth after surgical removal is quite com- 
mon. The average interval before recur- 
rence takes place is one year and eight 
months, but the recurrence may be noted as 
early as two months, or the tumor may not 
reappear under ten years. 


HISTORY OF THE CASE 


On October 22, 1927, I operated on the 
woman from whom the specimens shown in 
Figure 1 were removed. This patient was 
49 years of age and had been married 19 
years. She had never given birth to a 
child, but she had had two miscarriages of 
about two or three months’ development 
each She had suffered from but vague 
symptoms—some pelvic discomfort, a bear- 
ing-down sensation, but no pain, and a de- 
gree of vaginal prolapse. Digital pelvic ex- 
amination revealed a very nodular and ir- 
regular mass, resembling a muskmelon to 
the touch, which lay behind and to both 
sides of the uterus. This mass was fixed 
and was somewhat sensitive at spots. A 
diagnosis of cancer of the ovaries had been 
made by her physician. 

The operation revealed the tumors I have 
shown you, which microscopically were 
found to consist of numerous “stalks” or 
projections of dense fibrous stroma arising 
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from a central solid fibrous core. These 
were lined with one or two layers of small 
epithelial cells. The line of demarcation be- 
tween the lining epithelium and the fibrous 
stroma was well preserved, and there was 
no tendency to invasion of the stroma, ie, 
there were no carcinomatous characteris- 
tics. The cyst-wall was composed of ovarian 
stroma containing areas of hemorrhage and 
round-cell infiltration. A diagnosis of bi- 
lateral papillomatous ovarian cystomata was 
made, and, owing to the marked tendency 
of such tumors to recurrence in situ in the 
form of implantation-growths, the patient 
was given a prolonged course of X-radia- 
tion by Dr. M. J. Hubeny. At this time, 
thirteen months after the operation, there 
are no signs of recurrence. 


VIEWS ON THE VALUE OF RADIATION THER- 
APY IN OVARIAN MALIGNANCY 


Based upon the theory that these papil- 
lary cysts of the ovary, if not malignant in 


the true sense of that term, are to be re- 
garded as semi-malignant in that they are 
very prone to recur in the pelvic or abdomi- 
nal peritoneum, it is customary to give the 
patients the presumptive value of irradia- 
tion to prevent such recurrence. Just what 
the actual value of this post-operative treat- 
ment is has not as yet been determined, 
though it is possible that a reference to the 
published opinions of the abdominal sur- 
geons may aid us in arriving at some defi- 
nite conclusion as to the matter. 
Unfortunately, as Lape (1924) has in- 
dicated, the roentgen-ray treatment of pap- 
illary ovarian cysts is mentioned but very 
little in the literature. He thinks that this 
may be due to the fact that these growths 
are considered as purely surgical, or because 
they do not occur very frequently. Per- 
sonally, he believes the roentgen-ray treat- 
ment has a distinctly beneficial effect. Ford 
(1928), of the Mayo Clinic, has made the 
most complete study to date of the subject, 














with a review of the literature. It is inter- 
esting to note that what few references are 
to be found vary remarkably in their opin- 
jon as to the value of the treatment. 

Thus, Codman (1918) was successful in 
preventing recurrence in two cases out of 
five; while Orbaan. (1920) reported eleven 
cases of ovarian carcinoma treated by ra- 
diotherapy, half of the cases being bene- 
fited and a permanent cure being noted in 
one case. 

Walthard (1920) had phenomenal suc- 
cess with irradiation in two cases of ovarian 
carcinoma, no recurrence being noted after 
three and a half and six and a half years, 
respectively. 

Stacy (1922), in discussing the treatment 
of non-malignant tumors of the pelvis, 
claims that ovarian tumors constitute a 
contra-indication to radium treatment. She 
may or may not have included ovarian cysts 
in this group. 

In a summary of a report of his experi- 
ence in the London Radium Institute, Hay- 
ward Pinch (1922) includes ovarian cysts 


' in the class for which radium is useless, but 


mentions the roentgen ray as preferable for 
some conditions, including cystic disease of 
the ovary. In this connection, he states: 
“With regard to cystic conditions in gen- 
eral, radium treatment is of little value, 
more especially if the cyst be large and 
tense. When favorably situated, however, 
removal of the contents of the cyst by in- 
cision or aspiration, followed by the intro- 
duction of radium into the cyst-cavity, may 


‘ be utilized to induce inflammatory adhesions 


of the cyst-walls and so prevent its reap- 
pearance.” 

Strassman (1922) regards irradiation as 
valuable in direct proportion to the size of 
the tumor removed surgically. 

Wood (1923) reports that in the post- 
operative treatment of papillary adenocarci- 
noma of the ovary the symptoms were abol- 
ished in a number of cases for a long time 
following the use of large doses of roentgen 
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rays, while in other cases in which the tu- 
mors were morphologically similar death oc- 
curred within a few months, with extreme 
peritoneal involvement despite irradiation. 

Norris and Vogt (1925) claim that post- 
operative irradiation in these cases, either 
with radium or X-rays, was always unsuc- 
cessful; while Holmes and Dresser (1926) 
state that the relief afforded by irradiation 
was temporary only. 

Dreuschuck and Lovas (1925) had 
marked success in two cases of inoperable 
carcinoma of the ovary with extensive 
metastases, but they call attention to the 
fact that severe reactions and bad results 
occasionally follow irradiation. 

Mayer (1926) recommends deep X-ray 
therapy or radium as a prophylactic meas- 
ure, adding that if the fluid is spilled during 
operation, deep radiotherapy is indicated at 
once, that is, after six weeks. 

Phillips (1926) found that while the 
symptoms of ovarian carcinoma subsided 
completely after irradiation for a varying 
period, the growth subsequently recurred 
with a fatal termination. 

Doderlein (1927) admits the uncertainty 
of the curative effects of irradiation used 
post-operatively, but urges its use in all 
cases. 

Mayfield (1927), of the Mayo Clinic, 
states: “It is generally agreed that, if the 
growth has been incompletely excised, the 
patient should be given the benefit of roent- 
gen-ray and radium treatments because of 
the sensitiveness of ovarian tissue to irra- 
diation and the relatively low degree of ma- 
lignancy of these tumors.” 

Holzman (1927), who reported a papil- 
lary cystadenoma of the ovary in a girl of 
thirteen, used radium and X-ray before op- 
eration, the mass remaining stationary in 
size under this treatment for a period of 
seven months, after which time there oc- 
curred a gradual growth of the tumor. He 
then operated, removing all of the cyst ex- 

cept an implantation-growth on the omen- 
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tum, whic as subsequently treated by ra- 
dium and ray. In this case, the radio- 
therapy was given in doses of 200,000 volts, 
5 milliamperes, 50 cm. distance, 15 cm. 
square field, with filtration of three-fourths 
millimeter copper and 1 millimeter alumi- 
num. The treatments lasted for 75 minutes 
each, through right and left abdominal por- 
tals and one central posterior portal, giving 
a total of 375 milliampere-minutes in each 
of the three areas. The radium was used 
through drainage tubes in about equal 
amount for a total of 6,558 milligram-hours. 
Under this treatment there was a temporary 
retardation of the growth. 

The dosage recommended by Lape 
(1924) was 110,000 volts by sphere gap 
reading, 5 milliamperes, 12 inch skin target 
distance of 3 millimeters, with aluminum 
filter, with 12 minutes’ exposure over each 
one of several areas covering the lower ab- 
domen from the front, back, and sides. 

Keene, Pancoast, and Pendergrass 
(1927) advise the use of irradiation as a 
prophylactic measure in all cases after sur- 
gical removal. 

Ford (1928), of the Mayo Clinic, sum- 
marizes 59 cases of ovarian carcinoma 
treated by irradiation at the Clinic and 
states that “the number of patients alive be- 
tween four and seven years after operation 
compares favorably with the number men- 
tioned in available reports of the results of 
surgical procedures alone.”” She adds that 
“considerable palliation may result even in 
far advanced cases from the judicious use 
of radium and roentgen rays,” in carefully 
graded doses. 
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CONCLUSION 


I have presented this comparatively rare 
case of ovarian neoplasm before this So. 
ciety in the hope that it may elicit a free 
and open discussion on the value of deep ra- 
diation therapy in malignant and non-malig- 
nant conditions of the abdomen and pelvis, 
As we have seen, there is a wide divergence 
of opinion as to this matter, able physicians 
aligning themselves on both sides of the 
question. I believe it will be both interest- 
ing and valuable at this time and place to 
obtain a frank expression of opinion, with 
reasons for the belief, both for and against 
deep radiation therapy of the body-cavities, 
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THE MANAGEMENT OF CARCINOMATA OF THE UTERI 
CERVIX’ 





By J. THOMPSON STEVENS, M.D. 


The J. Thompson Stevens Clinic for Radiation Therapy and Electrothermic Surgery, 
Monrcrair, N. J. 


IRST, I wish to express my apprecia- 
tion for having been invited to take 
part in this symposium on radiation 

therapy in gynecological diseases. In this 
presentation the plan of management, to- 
gether with the technic of the application 
of roentgen rays and radium will be stated 
as applied to the management of carcinoma- 
ta of the uterine cervix by me. At the end 
of the paper the results obtained by the 
treatments about to be described will be 
given briefly. 

So much has appeared during the past 
few years from many authors on the scien- 
tific application of radiation according to 
physical measurements, that perhaps a paper 
in which the clinical conditions encountered 
are equally emphasized may not be out of 
order. Correct irradiation cannot be ap- 
plied, of course, without making use of the 
investigations of the physicist; however, 
the clinician must determine the indications 
for treatment in the individual case, consid- 
ering the patient’s general condition, and the 
results obtained by the application of the 
With these thoughts in 
mind this paper is presented, with the hope 


treatments advised. 


that it may be of some help in keeping be- 
fore us the proper relationship or balance 
between the laboratory and the clinical as- 
pects of the subject. 


CLINICAL CLASSIFICATION FOR TREATMENT 
BASED UPON EXAMINATION 


The preliminary examination to deter- 
mine the extent of the newgrowth is carried 
out bimanually and, by the use of a specu- 
lum, by sight. Upon the basis of this ex- 


1Read_ before the Radiological Society of North America 
: = Fourteenth Annual Meeting, at Chicago, Dec. 3-7, 
28. 
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amination the cases are classified according 
to the Schmitz grouping (1) presented in 
1920. 

Crass I. The carcinoma is clearly lo- 
calized within the cervix and there is abso- 
lutely no fixation of the genital organs. 

Crass II. The carcinoma has extended 
so that the entire cervix is involved and the 
tissues about the cervix feel boggy. 

Crass III. The carcinoma has extended 
to the extra-cervical tissues, one or both 
parametria being involved, or definite metas- 
tasis to the pelvic lymph nodes has taken 
place. 

Crass IV. 
the pelvic tissues to such an extent that 
there is absolute fixation of the genital or- 
gans; the patient is said to have a “frozen 


The carcinoma has involved 


pelvis”; there is cachexia, etc. 

Crass V. The carcinoma has recurred 
and is classified under the first, second, 
third, or fourth group, as above, according 
to the extent of the involvement present. 

Clinically, carcinomata of the uterine cer- 
vix occur in three groups: 

1. Those that spring from the vaginal 
surface of the cervix (2). 

2. Those that begin in the cervical ca- 
nal. 

3. Those that involve both the vaginal 
surface and the canal when first seen. 

Carcinomata of the uterine cervix are also 
classified clinically as: 

1. Everting, i.c., those of the cauliflow- 
er, papillary, and proliferating types ; 

2. Inverting, i.c., those of the infiltrat- 
ing, nodular, ulcerative, and parenchyma- 
tous types. 

A rectal digital examination is always 
made to determine the condition of the lymph 
nodes located at the bony pelvic girdle and 
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the parametria. Often it is advisable to ex- 
amine the lower sigmoid and rectum with 
the endoscope in order to define the damage 
to these parts by extensions of the disease. 

If there are any symptoms other than 
those of pressure from the urinary bladder, 
in addition to the routine urinalysis, the or- 
gan must be explored by the cystoscope. In 
spite of the fact that a patient must be treat- 
ed regardless of the condition of her other 
vital organs, it is always well to have the 
various functional tests made, together with 
blood chemistry examinations, so that unex- 
pected complications may not arise during 
the course of treatment. Such examina- 
tions are of value from the prognostic 
standpoint likewise. 

The majority of cases treated already 
have had a biopsy. Those referred for di- 
agnosis and advice or treatment, as the case 
may be, have sections taken by surgical dia- 
thermy. Surgical diathermy is used for 
this because we feel that it is a little safer. 
Some authorities, as you know, state that 
there is no danger in taking sections; oth- 
ers, that mechanical metastasis may be pro- 
duced by such diagnostic procedures. In 
any event, the patient is certainly entitled to 
every procedure that will in any way in- 
crease her chances for ultimate recovery. 
Removing sections by surgical diathermy 
can be done with almost no trauma; the tu- 
mor does not have to be caught and held by 
some crushing instrument; the current seals 
the cut vessels, both blood and lymphatic, 
for which reason there is no_ bleeding. 
Therefore, by this method whatever possi- 
bility there may be of producing a fatal 
metastasis is reduced to a minimum. 


HISTOPATHOLOGY 


Carcinoma springing from the vaginal 
surface of the cervix is the variety with 
which we most frequently meet. 
newgrowth arises from the squamous epi- 
thelium covering the mucous membrane and 
is known as a squamous cell carcinoma. 


Such a 
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Adenocarcinoma begins within the cer. 
vical canal from one of two sources: (a) 
from the cylindrical epithelium covering the 
cervical canal, or (b) from the glands of the 
cervix. 

Histopathologic studies may also deter- 
mine the degree of malignancy in the indi- 
vidual case. According to Broders, the 
cases fall into one of four groups, Group 
1 being the least and Group 4 the most ma- 
lignant. This grouping is of great impor- 
tance to the clinician in his selection of cases 
for treatment. 

Should the preliminary examination show 
that the newgrowth is associated with in- 
fection (advanced cases, together with a 
considerable proportion of early ones, are al- 
ways infected), this must, of course, be 
remedied before anything locally can be at- 
tempted with safety. Douching with saline 
or mild antiseptic solutions and the use of 
autogenous vaccines will eradicate all of the 
ordinary organisms, including those of the 
staphylococcic and streptococcic varieties, 
except the Streptococcus hemolyticus. This 
most dangerous of the organisms found as- 
sociated with carcinomata of the cervix will, 
Witherbee 
has observed that hemolytic streptococci dis- 
appear from irradiated tissues by the second 
week following treatment, a statement which 
has been confirmed in our experience, he- 
cause the treatment about to be described al- 
ways begins with roentgen irradiation, and 


however, resist such treatment. 


to date there has appeared no severe infec- 
tion or death due to the Streptococcus hemo- 
lyticus following localized procedures, in 
spite of the fact that the organism may have 
been present before preliminary roentgen 
irradiation. 


PRELIMINARY ROENTGEN IRRADIATION 


Since it is almost a constant observation 
that patients do not die of malignancies until 
the disease has metastasized to nearby or 
distant tissues or vital organs, and_ since 
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there is no treatment or agent that can com- 
pare in efficiency with thorough, correctly 
applied roentgen rays in the eradication of 
malignant disease involving tissues or or- 
gans about primary lesions, or in preventing 
such tissues and organs from invasion by 
malignant extensions, the treatment always 
begins with roentgen irradiation. Wertheim, 
during many of his radical hysterectomies, 
was surprised to find that in all of the cases 
which appeared to be very early ones, one- 
third already had metastasis to the pelvic 
lymph nodes. Also, we have all seen beau- 
tiful local radium results, yet the patient ap- 
parently was not improving, and eventually 
death resulted from malignant extensions 
which could not be efficiently radiated with 
radium alone from its application within the 
cervical and uterine canal. Further, the 
laboratory observations of many, that irra- 
diated tissue either does not permit trans- 
planted malignant cells to grow or that they 
grow with difficulty, and that irradiated ma- 
lignant cells either do not grow or grow 
with difficulty when transplanted, would ap- 
pear to indicate that not only the tissue ac- 
tually involved by the disease, but all of the 
tissues and organs within reasonable limits, 
ought to be thoroughly radiated. It is a 
practical impossibility to reach all of the pel- 
vic organs and tissues with radium rays in 
efficient quantities ; therefore, during the past 
eight years no case of carcinoma of the cer- 
vix has been treated with radium alone. The 
roentgen treatments, for reasons already 
stated, are always given first, and the results 
have improved in accordance with the im- 
provement in the technic of roentgen irra- 
diation. 


TECHNIC OF ROENTGEN IRRADIATION 


The preliminary roentgen treatments are 
planned so that they will be completed with- 
in two weeks’ time, with not more than 
eight to ten days actually consumed in the 
treatments. The number of ports of entry 


varies from five to nine according to the 
size of the patient’s pelvis. They are taken 
from the lower abdominal region, the sacro- 
gluteal region, from the lateral aspects of 
the pelvis, and from the perineum. General- 
ly in this two weeks of preliminary roentgen 
treatment each port of entry is treated twice 
with rays generated at a voltage of 200,000, 
the focus skin distance being 50 centimeters, 
the filter 0.5 mm. of zine plus 3 mm. of 
aluminum, 37 per cent of such rays reaching 
a depth of 10 centimeters. The time dura- 
tion of each treatment varies directly as the 
size of the pelvis varies in individual pa- 
tients, so that from two hundred to two 
hundred and fifty milliampere-minutes is the 
applied dosage to each port of entry. The 
number of ports of entry, taken together 
with the time duration of the treatment over 
each, is so planned that not less than 170 
e-units dosage will actually be applied to the 
cervix, uterus, and pelvic organs and tissues 
by the total irradiation from all ports. 


CLINICAL CONDITIONS FOLLOWING PRELIMI- 
NARY ROENTGEN IRRADIATION 


Often, even in the most desperate cases, 
there is a marked change in the clinical con- 
dition of the patient. She is generally hap- 
pier and has a more optimistic outlook, be- 
cause usually the hemorrhages have disap- 


peared, sometimes even there is no bloody 
streaking, discharge has decreased, and not 
infrequently all pain has disappeared. Con- 
ditions, in general, are almost always much 
improved and the patient comes up for local 
treatment not later than one week following 
the last day of the preliminary roentgen 


treatment. 

Examination often shows an improved 
local condition even at this early date, cases 
that have had the most evidence of infection 
associated with the malignancy showing the 
most striking results. Not infrequently a 
newgrowth that appeared to involve the cer- 
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vix, with extensions to other parts, has re- 
ceded so that only the cervix is actually in- 
volved. The apparent malignant extensions 
of the disease would seem not to have been 
actual, in such an instance, but proved to 
be only the products of an extensive pelvic 
infection grafted onto the malignancy. The 
malignant tissue itself may also show the 
effect of the treatments in that it may not 
bleed so easily. The field can be kept com- 
paratively free from blood and under such 
conditions more accurate, efficient local 
treatment can be carried out by the operator. 


ELECTROTHERMIC SURGERY 


At one sitting, with the patient under gas 
and oxygen anesthesia, the newgrowth as 
manifested by cauliflower-like findings, pa- 
pill, proliferations, infiltrations, nodula- 
tions, ulcerative conditions, etc., is destroyed 
and removed by electrothermic coagulation. 
Care is taken to place a coagulated wall— 
if possible well out in the tissues surround- 
ing the disease which appear to be healthy. 
Then the disease itself is destroyed and re- 
moved, the coagulation being continued un- 
til there is a coagulated base beyond what 
was the deeper extensions of the disease— 
sometimes even the entire cervix is de- 
stroyed and removed by this method. Your 
essayist has described the exact technic of 
electrothermic surgery elsewhere, and since 
the advantages of this method of operation 
as compared with any and all of the older 
methods are so well known to all cancer 
workers, the discussion on this topic will end 
here because this paper is already too long. 


RADIUM THERAPY 


Radium treatment is begun as soon as the 
electrothermic operation just described is 
completed; in fact, it is done under the 
Special applicators, made 
to fit the individual case, are placed within 


same anesthetic. 


the cervical and uterine canal, without dila- 


tation, if possible. The capsules are placed 
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in tandem, so that the entire uterine canal, 
from fundus to cervical stump, is filled, 
Occasionally one capsule will accomplish 
the desired result; generally, however, two 
or three must be used, and sometimes even 
four capsules may be necessary. The 
amount of radium in each does not often 
exceed fifteen or twenty milligrams. This 
small amount of radium is generally used so 
that a prolonged treatment can be given 
safely. The advantage of using a compara- 
tively small amount of radium for a long 
period of time, as compared with using a 
large amount of radium for a shorter time, 
the same total dosage being applied in each 
instance, is, as you know, a very important 
one. Malignant cells are easiest to destroy 
when undergoing mitosis. All of these cells 
do not divide at the same time. Therefore, 
with the longer time duration of the radium 
treatment, even though the dosage is not 
exceeded as compared with the same dosage 
obtained with a larger quantity of radium 
applied for a shorter time, the results ob- 
tained under the former conditions will be 
much better than under the latter conditions. 
The radium treatments, therefore, follow 
closely the suggestions of Regaud (2), of 
the Radium Institute of the University of 
Paris. However, occasionally there appears 
to be an indication for the use of much 
larger quantities of radium, and under such 
conditions as much as 200 milligrams have 
been applied in one case. The filter for 
the radium is 2 mm. of brass plus 1 mm. of 
aluminum. Lastly, the vagina must be 
ballooned with gauze. 

It is our purpose to complete the radium 
treatment with one application. Less than 1 
per cent of our cases have had two exposures 
to radium. With radium used in such small 
quantities and distributed over such large 
areas, it can safely be left in place for from 
three to five days. In such treatments the 
dosage averages about five gram-hours, al- 


though three gram-hours only may be indi- 
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cated in some instances, whereas in others 
as much as seven gram-hours have been 


given. 


POST-RADIUM ROENTGEN IRRADIATION 


In from two to three weeks following 
completion of the radium treatment just de- 
scribed, i.¢., in four to five weeks following 
the last of the preliminary series of roent- 
gen treatments, further roentgen treatments 
are given in the manner already described 
under ‘Preliminary Roentgen Irradiation.” 
These are completed within two weeks, giv- 
ing a total roentgen irradiation over each 
port of entry of from eight hundred to one 
thousand milliampere-minutes, or nearly 
three erythema doses, without at any one 
treatment ever approaching an erythema. 
The skin is, however, deeply tanned by such 
treatment. 

With such a combination of roentgen and 
radium treatments it is felt that you will 
agree that the patient is kept well saturated 
with radiations for a period of about twelve 
weeks; in fact, the treatment given is prob- 
ably as thorough as is applied anywhere by 
anyone. Carrying on further with the sug- 
gestions already made for radium treatment, 
all of the roentgen treatments are given 
with a low milliamperage, which, of course, 
makes this method of treatment a tedious one 
for all concerned. The average total ma- 
chine treatment hours are twenty-eight, 
which figure approaches. the total number of 
treatment hours employed by Fiirst at the 
Gynecologic Institute of Zurich University 
(3), whose average is forty hours. 


PROGNOSIS 


No cure can, of course, be absolutely 
promised in the treatment of any malignant 
disease, no matter where it may be located. 
Carcinomata of the uterine cervix are high- 
ly malignant and, before the days of roent- 
gen and radium therapy and electrothermic 
surgery, even with the Wertheim operation, 
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if the patient did not die of the operation 
she was almost sure to die eventually of the 
disease. However, in general, under the 
methods of treatment herein advised, the 
older patients usually do better than the 
younger ones. Patients afflicted with car- 
cinoma of the everting type generally ex- 
perience better results than those suffering 
with the inverting type of the disease. Car- 
cinomata springing from the vaginal sur- 
face of the cervix, i.e., those of the 
squamous cell type, while they are some- 
what more difficult to influence with radia- 


tion, give the better end-results. Once 


they have been cleared up, the result is more 
likely to be permanent. Carcinomata spring- 
ing from the canal of the cervix, i.¢., those 
of the adenocarcinoma type, metastasize 
easily, and, while they are more easily in- 
fluenced by radiation, the results obtained 
are not nearly so likely to remain permanent. 


It is impossible to overestimate the value 
of the studies of Broders and Schmitz (4) 
regarding the prognostic importance of the 
histological malignancy index. Cases of the 
first two groups, if not in an advanced con- 
dition when first seen by the physician, have 
very good chances for the disease to be ar- 
rested; those of the third group have a 
chance for recovery, while those of the 
fourth group are practically hopeless from 
the very beginning. from the 
standpoint of the clinician the Schmitz plan 
for grouping the cases is invaluable, because 
the results of the treatments are in direct 
proportion to the number treated and the 
stage of the disease found at the time active 
treatment is instituted. 


However, 


RESULTS 


At the Mayo Clinic it is felt, and the 
opinion has been expressed, that in its early 
stages carcinoma of the cervix is so easy to 
eradicate by means of radiotherapeutic pro- 
cedures that little else is necessary, other 
than the indicated medical measures ; where- 
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as, later on in the course of the disease, no 
other method of treatment can hope to ac- 
complish anything. The absolute truth ex- 
pressed in this one sentence is borne out in 
the daily practice of many. An average of 
fifty cases is treated each year in my clinic. 
The percentage of arrested cases for five 
years in the various groups, according to the 
Schmitz plan for clinical classification, is: 
Group I, 84.0; Group II, 42.0; Group III, 
19.0; Group IV, 0. 


CONCLUSIONS 


1. In the early paragraphs of this paper 
considerable clinical data are given, includ- 
ing the clinical classification for the study of 
malignant diseases of the uterine cervix; the 
pathologic types encountered are enumerat- 
ed, together with the site of the primary le- 
sions of the various types, and the patho- 
logic histology is reviewed. 

2. The methods of eradicating infections 
associated with malignancies of the uterine 
cervix are outlined. 

3. The plan and technic of roentgen and 
radium therapy are given at some length. 
Electrothermic procedures are mentioned, 
and advised. 

4. Clinical conditions following prelim- 
inary roentgen irradiation are described. 

5. The prognosis and results obtained by 
the plan and technic of the treatments ad- 
vised are given. 
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6. From the discussions included in the 
other papers in this symposium, together 
with those presented in this paper, it can up- 
doubtedly be concluded that the treatment of 
carcinomata of the uterine cervix with 
roentgen rays, radium, and electrothermic 
surgery is past the experimental stage; that 
the plan and technic of treatment are rapid- 
ly becoming standardized as shown by the 
agreement of the various authors, and that 
no other method of treatment to date has 
even approached the results obtained by 
those of us who are engaged in the radiation 
treatment of this malady. 
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STANDARDIZATION OF X-RAY AND RADIUM TREATMENT OF 
CARCINOMA OF THE CERVIX’ 


By W. S. LAWRENCE, M.D., F.A.C.R., Department of Radiology, University of Tennessee, 
MEMPHIS, TENNESSEE 


N this country, within the past few 

years, the treatment of carcinoma of 

the cervix has been removed from the 
field of surgery and transferred to the field 
of radiotherapy. Surgery in the treatment 
of this disease is now almost a matter of 
history. The responsibility for the treat- 
ment of cancer of the cervix uteri now 
rests squarely upon the shoulders of the 
radiologist. 

The reaction of radiology to the added 
weight of this responsibility has hardly 
been entirely satisfactory: there has been 
no successful attempt to come anywhere 
near a standardized method of procedure in 
these cases. A review of the literature re- 


veals a most discouraging conglomeration 


of conflicting opinions. Occasionally two 
authors are found who nearly agree, but one 
is always tempted to say, “as many men, as 
many methods.” One believes that radium 
is the sheet anchor, and has never seen any 
good results follow X-ray treatment. An- 
other, that in all but the earliest cases a 
thorough course of X-ray treatments should 
be given before radium is added—he does 
not say how long before. One believes the 
best method in borderline cases to be full do- 
sage of radium, to be followed immediately 
by complete hysterectomy. Another agrees 
to the radium but advises a wait of five 
weeks before the complete operation. One 
advises a massive dose of radium in the be- 
ginning, never to be repeated, and another 
advises small doses of radium frequently re- 
peated until the patient rebels—and then 
resort to the X-ray. Some believe in radi- 
um and others believe in the X-ray—as if 


ee 
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this were a matter for belief rather than for 
knowledge and reasoning! And so it goes. 

In the Southern Medical Journal for 
April, 1928, was published an article en- 
titled “Giving the Uterine Cancer Patient 
the Best Chance to Survive,” in which the 
author devotes eight pages to his best meth- 
od of giving radium and at the end of the 
article devotes about eight lines to X-ray 
treatment. If the amount of treatment is 
in proportion to the amount of print, it 
might be questioned whether he is giving his 
patient the best chance to survive. Dr. 
A. C. Primrose reports results of treatment 
by radium of 429 cases of carcinoma of the 
cervix uteri, in the Journal of the Medical 
Association of Georgia, May, 1926. These 
cases were treated at the Howard A. Kelly 
Hospital, Baltimore. No mention is made 
of any of them receiving any external ra- 
diation by either X-ray or radium. Small 
wonder that the percentage of five-year 
cures was only 13, and that only 8% per 
cent of all the inoperable cases were cured. 
Why should 429 unselected cases of carci- 
noma of the cervix be treated by radium 
(internal radiation) only? 

Maurice Lenz, writing in the American 
Journal of Roentgenology and Radium 
Therapy for March, 1927, says in an 
article on “Radiotherapy of Cancer of the 
Cervix at the Radium Institute, Paris, 
France,” that all but the earliest cases re- 
ceive both X-ray and radium, and think it 
very important that the course of X-ray 
therapy should be given first. Doses of one 
hour’s duration of heavily filtered X-ray 
should be given twice a day for from ten to 
twenty-five days. This external radiation is 
followed by five to seven days of almost 
continuous application of small quantities of 
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radium within and against the cervix. 
Here, indeed, is a different method. 

Underlying all of this mass of confusing 
statement and opinion let us hope that there 
is running a vein of truth and certain facts 
and principles upon which may be formu- 
lated a method of applying radium and X- 
rays in carcinoma of the cervix superior to 
any of the methods so far advocated by any 
individual radiologist. If such a method 
could be formulated, then would the radia- 
tion treatment of this disease be fairly well 
standardized. This would not mean that all 
cases would receive the same treatment. It 
would probably mean that each of the three 
classes, early, borderline, and advanced, 
would be treated in accordance with certain 
principles which apply to the class in ques- 
tion. It would probably mean that the 
treatment of several hundrgd unselected 
cases by internal radiation alone is indefen- 
sible. There are a number of radium 
owners who treat all cases by radium only. 
Most of these must think that they are do- 
ing right, though I think the contrary can 
be rather clearly demonstrated both by 
theory and by recorded results. 

3efore a reasonable standardization can 
be arrived at, there are certain points about 
X-rays and radium rays that need clarifica- 
tion. Most doctors in general, many radi- 
um owners, and a few radiologists still be- 
lieve that there is a difference in the re- 
sponse offered by living tissue to gamma 
rays and to high voltage X-rays. They still 
have a lingering impression that one is one 
thing and the other is another—that one is 
better than the other. If you think this is 
extreme, refer to the article quoted above 
from the Radium Institute, Paris. Therein 
it is stated that if a malignant lesion either 
of the skin or of the cervix be treated first 
by radium and then by X-rays, healing will 
not take place, whereas if X-ray treatment 
is given first and followed by radium, heal- 


ing will occur in practically every case. 


RADIOLOGY 


Cases are cited in attempt to prove this 
statement. The author evidently fully be- 
lieves that there is a difference between the 
physiological effect of gamma rays and X. 
rays of nearly the same wave length. | 
think we may state without fear of contra- 
diction that the author’s position is unten- 
able, and that if a given amount of living 
tissue be subjected to a given amount of 
radiation by gamma rays or comparable X- 
rays, then the tissue response will be the 
same in either case—provided only that the 
source of the X-rays and the source of the 
gamma rays be placed at equal distances 
from the surface of the tissue in question 
so that the distribution of the rays within 
the tissue shall be the same. 

And this brings us to a second point 
which is in great need of clarification, 
namely, that the distribution in the tissue 
of the rays from radium as used, is vastly 
different from the distribution of rays from 
an X-ray tube. To illustrate: suppose a 
capsule of radium be laid upon the skin, the 
distance of the radium element from the 
skin will be about 2mm. Allow the capsule 
to remain in situ long enough to give a 
double erythema dose to the upper layer of 
the skin, causing death and sloughing of the 
A point 2 mm. below the upper 
surface would receive only one-fourth as 
much as the surface, that is, one-half of an 
erythema dose, while the lower layers of the 
skin and the subcutaneous tissue would not 
be injured to any extent. But if the same 
surface dose were given with an X-ray tube 
at a target distance of 50 cm., that is, 500 
mm., then a point 2 mm. below the surface, 
or 502 mm. from the target, would receive 
nearly the same dose as a point on the sur- 
face, and a dose sufficient to cause sloughing 
of the epidermis would also cause slough- 
ing of the whole thickness of the skin and 
Here is 
an apparent difference in effect. It is not, 
however, a real difference, but a difference 


epidermis. 


some of the subcutaneous tissue. 
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brought about solely by the difference in 
distribution of the rays within the tissue. 

And this, in turn, brings us to a third 
point, which needs, if not clarification, at 
least accentuation: Radium as we use it at 
present in quantities of 50 or 100 mg. is a 
very feeble source of radiation. One hun- 
dred milligrams of radium filtered through 
0.5 mm. of silver, 1 millimeter of brass, and 
1 millimeter of rubber, laid upon the skin 
will produce an erythema in two hours. The 
radium itself is 2.5 mm. from the skin. 
The X-ray as ordinarily used in deep ther- 
apy would, with the same filtration, produce 
an erythema in the same time—two hours, 
but the source of the rays in this case would 
be 50 cm., or 500 mm., from the skin. The 
distance is two hundred times as great for 
the X-ray as for the radium. The square 
of 200 is 40,000. This means that the beam 
of X-rays as ordinarily used in these cases 
is forty thousand times the intensity of the 
beam of gamma rays from 100 mg. of 
radium. 

There is a certain percentage of error in 
the result of this calculation owing to the 
fact that radium rays are not point radia- 
tion. Granting an error of even 50 per 
cent, we still have a ratio of. 1 to 20,000. 

-Now in order to get an adequate amount 
of radiation from a feeble source within a 
reasonable time limit, it is necessary that 
the source be placed very near to the point 
where the radiation is required, just as in 
order to read by a very feeble light we must 
come very close to it. On this account, 
then, radium is a close-range weapon. In 
spite of its extreme penetration, its zone of 
active influence is quite limited, nor can it 
be made to actively influence tissue some- 
what remote from the tissue against which 
it is placed. Its distribution is in accord- 
ance with the law of inverse squares, and if 
it be left in situ long enough to actively in- 
fluence tissue somewhat remote, it will in 
that time cause necrosis of near tissue. 


431 


On the other hand, the beam of X-rays 
is of such volume that in spite of distance 
reduction, an adequate dose may be given 
within a reasonable time limit. By giving 
this dose through a number of ports of 
entry, a dose of any required amount may 
be built up within the pelvis. The X-ray, 
then, is a long-range weapon and furnishes 
the only practical way of administering to 
the whole pelvis radiation of sufficient in- 
tensity and uniformity to kill radiosensitive 
malignant cells which may have found their 
way to some part of the pelvis quite remote 
from the original site of the disease. 

Consider the application of these observa- 
tions to the actual placing of radium within 
the cervix. Radium as commonly used in 
a brass capsule covered by rubber is about 
2.5 mm. from the living tissue of the cer- 
vical canal. It is quite obvious that the 
tissue in contact with the capsule will re- 
ceive a far greater amount of radiation than 
tissue at some distance from it. Compare 
the amount received by a point touching 
the capsule and by a point, say, 17.5 mm. 
from it. The first point is 2.5 mm. from 


the radium and the second is 20 mm. 
from it: one is eight times as far from the 
radium as the other. Since all radiant en- 
ergy decreases with the square of the dis- 
tance from the source, it is quite obvious 
that if the tissue adjacent to the radium 
capsule receives a full dose, tissue only 17.5 
mm. from the capsule would receive only 
one-sixty-fourth of a full dose. It is also 
obvious that if the radium were kept within 
the cervix long enough to kill cancer cells 
at a distance of 17.5 mm. from the cervical 
canal, the tissue lining of the canal would 
This 


visualizes rather clearly the limited extent 


receive sixty-four times a full dose. 


of the active radium zone, when radium 
is placed within the pelvis. 

Applying these undeniable facts and laws 
to radiation treatment of carcinoma of the 
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cervix, may we not hope to arrive at a 
basis for the standardization of the treat- 
ment of each of the three degrees of the 
disease as it comes under one’s observation, 
and to fix upon a procedure which is at 
least theoretically correct, safe, reasonable, 
and more promising than many of the 
measures heretofore carried out? 

The three degrees of the disease are 
usually spoken of as “operable,” “border- 
line,” and “inoperable” or “advanced.” 
Since none of them is now regarded as 
operable, we may use the terms “early,” 
“medium,” and “advanced.” 

How, then, shall we treat an early case? 
In such an instance the disease is supposed 
to be confined entirely to the cervix. If 
such be the case, radium alone, placed within 
the cervix and against it in case of visible 
ulcer, with a total dosage of about 2,400 mg.- 
hours, will in almost all cases bring about a 
prompt and lasting cure. 

But who can tell by look or touch 
whether an early case is really what it looks 
to be, whether it is really one in which all 
of the disease is visible or touchable and 
easily within the zone of radium influence? 
Who can say positively that cancer cells 
have not already migrated several centi- 
meters from the initial lesion and are mul- 
tiplying in tissue well beyond the lethal in- 
fluence of radium? That many of the ap- 
parently early cases have involvement some- 
what remote from the cervix has often been 
demonstrated at operation. It is also very 
strongly suggested by the fact that many 
apparently early cases receive a prompt 
visible and symptomatic cure from one ap- 
propriate dose of radium, only to relapse in 
several months with a rather widespread in- 
volvement centering apparently at some dis- 
tance from the initial lesion. Is not this 
because there were at the time radium was 
given some cancer cells already beyond the 
zone of its curative influence? 

With these possibilities in mind would it 
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not be reasonable and wise to give radium 
first to every early case, and follow this 
within ten days (that is, before the radium 
effect has become too attenuated) by a suf- 
ficient amount of X-radiation to bring up 
the total amount of radiation to about an 
erythema dose to the whole pelvis? In a 
certain number this would, of course, be un- 
necessary, for we know that many early 
cases are cured by radium only, but in 
others it would prove a life-saving measure. 

In cases of a medium degree of involve- 
ment, the so-called “borderline cases,” the 
bulk of the disease is still confined to the 
cervix, but in all probability cancer cells 
have already migrated some distance—one, 
two, or three inches from the initial lesion. 
In these cases the use of both radium and 
X-rays is certainly most positively indicated. 
Radium within and against the cervix in 
safe doses will destroy the bulk of the dis- 
eased tissue. X-rays from without will 
carry the same influence to any cells within 
the pelvis lying outside of the zone of active 
radium influence. Either may precede the 
other, according to the circumstances in 
each individual case, but not more than a 
week or ten days should elapse between the 
ending of one treatment and the beginning 
of the other. In most cases with this degree 
of involvement it is wisest to repeat this 
dosage in about five weeks. The amount of 
internal radiation at this time, however, 
should be determined by the presence or ab- 
sence of the disease locally. 

In view of the apparent reasonableness of 
this method of treatment it is a little difficult 
to understand why hundreds of cases of this 
degree of involvement are still treated by 
radium only. The use of radium alone pro- 
duces wonderful improvement for the first 
few months: it destroys the bulk of the 
diseased tissue, which, being in the cervix, 
comes within the zone of radium influence. 
Shortly, however, cancer cells lying beyond 
the zone of the radium’s lethal influence 
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begin to grow rapidly, and, in spite 
of the fact that the cervix may have healed, 
the patient grows steadily worse. More ra- 
dium proves of little benefit. If an attempt 
be made to reach the disease by stronger 
applications of radium, proctitis and cystitis 
with or without fistulz result. We have all 
seen such results and witnessed the distress 
and suffering of the unfortunate patient. 
No one who has a thorough knowledge and 
appreciation of the laws governing the dis- 
tribution of radiant energy within the pelvis 
from each of its two sources, could ever 
think of withholding external radiation and 
pushing radium to the brink or over the 
brink of this danger. And yet it is being 
done, and radium fistulz are being explained 
away as a natural result of the disease. The 
inference is that there are-men using ra- 
dium who do not understand—or, at least, 
do not hold in mind—the laws governing 
the distribution of radiant energy. 

In discussing the management of ad- 
vanced cases of carcinoma of the cervix 
most writers admit that radium is of little 
value. This is true, but let us look into the 
matter of why it is true. Because the kill- 
ing of a comparatively small cylinder of 
cancer cells in the middle of a large tumor 
will not materially benefit the patient. In 
advanced cases the disease has long since 
spread beyond the radium-active zone. If 
in a vain attempt to benefit the patient ra- 
dium should be kept against the remains of 
the cervix long enough to influence for good 
cancer cells somewhat remote from the cer- 
vix, sloughing and fistulz will result, with 
all of their attendant added distress. Ra- 
dium alone offers little or no hope in such 
cases. 

Obviously the only reasonable method of 
treating such cases is by external radiation. 
By using sufficient distance and a sufficient 
number of points of entry the same in- 
fluence that radium carries so efficiently to 
early cases of cancer of the cervix can be 
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carried to every cancer cell within the pelvis. 
A week or ten days after this intensive ex- 
ternal radiation, its influence should be sup- 
plemented by a safe subintensive dose of 
radium against the remains of the cervix. 
Treated in this way none of these patients 
will be made worse, most of them will be 
very greatly improved, and the few whose 
neoplasms are highly radiosensitive will re- 
ceive a complete and lasting cure. 

In the April, 1928, number of the Amer- 
ican Journal of Roentgenology and Radium 
Therapy there is an article by Dr. Stacy, 
of the Mayo Clinic, entitled “Complications 
after Application of Radium to Pelvic 
Lesions.” In this paper Dr. Stacy men- 
tions a number of contra-indications to the 
use of radium: partially obstructed ureter, 
edema of the bladder mucosa, and history 
of previous pelvic infections. She advises 
that such cases be treated by high voltage 
X-rays. 

I venture to suggest that none of these 
are contra-indications to the use of radium, 
but that they are very positive contra-indi- 
cations to the over-use of radium: they are 
very positive contra-indications for trying 
to do by radium alone what should be done 
by radium and X-rays combined. 

The horribly distressing sequelze of ra- 
dium applications, vesico-vaginal or recto- 
vaginal fistulze, trophic ulcers of bladder and 
rectum, and pyometritis following stenosis 
of the cervical canal, are none of them 


sequelz of a necessary amount of radium 
therapy, but of an unnecessary and ill-ad- 


vised amount of radium therapy. They are 
the sequel of trying to do by radium alone 
what should be done by radium and X-ray 
combined. They are really the sequel of 
an imperfect appreciation of the fact that 
X-radiation and gamma radiation act alike 
on living tissue, but that the distribution of 
the radiation within the tissue, from these 
two sources, is vastly different. 
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SUMMARY 


1. A review of the literature reveals a 
regrettable diversity of opinion on the ra- 
diological management of this disease. 

2. I believe it can be theoretically dem- 
onstrated and upheld by recorded results 
that the gamma rays of radium and X-rays 
are equally important in the radiothera- 
peutic management of carcinoma of the cer- 
vix, and I think that no one is justified in 
using one to the exclusion of the other. 

3. In early cases, radium is of chief im- 
portance, but all of these cases would be 
safer if external radiation added 
shortly after the radium treatment. 

4. In borderline cases, radium and X- 


were 


ray are of equal importance. Either may 


precede, but the other should follow within 
a week or ten days as a supplement. 


5. In advanced cases, the X-ray is of 
far greater importance than radium and 
should always be given first. Its action, 
however, should be supplemented by guard- 
ed doses of radium from within. 

6. There are no contra-indications to 
guarded doses of radium used as supple- 
ments to external radiation. 

7. Individual variations in technic are 
to be expected, but we should be able to 
agree upon the principles underlying the 
management of each of the three degrees of 
this disease. 





Brain Abscess in Frontal Lobe Resulting 
from Acute Frontal Sinusitis and Osteo- 
myelitis of Orbital Plate. F. H. Brandt. 
The Laryngoscope, November, 1928, 
XXXVIII, 712. 

The author reports a case of brain abscess 
involving the right frontal lobe, following a 
severe right frontal sinus infection which was 
followed, in turn, by an osteomyelitis involv- 
ing the posterior wall of the sinus. The brain 
abscess was drained and this was followed by 
two distinct attacks of meningitis, with an ap- 
parent recovery. 

The author follows this case report with a 
review of a large number of cases of brain 
abscess sequela to accessory nasal sinus infec- 
tions, and comes to the following conclusions: 

“1. Most cases found seem to favor the 
young, the diploe being more spacious and 
the mucosa being in more intimate relation 
with the bone tissue, and the lymphatic and 


vascular system being more profuse, might 
account in a way for the occurrence in early 
life. 

“2. Headache which is persistent after 
thorough drainage for a frontal sinus opera- 
tion should always be watched very closely. 

“3. The occurrence of paresthesia of the 
opposite arm almost always means a frontal 
lobe involvement. 

“4. Eyeground changes should be watched 
very closely; when present is a sure index of 
increased brain pressure, and a timely eradi- 
cation of this pressure will obviate changes in 
the optic nerve. 

“5. Drainage in brain abscess should rather 
be prolonged than shortened. 

“6. Osteomyelitis of the cranial bone has 
a tendency to be progressive, which in our 
case accounted for two distinct attacks of 
meningitis.” 


B. C. Cusuway, M.D. 
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HE purpose of this paper is twofold: 
first, a plea for American radiologists 
to give more consideration to the adap- 
tation of the Regaud technic in treating 
cervical cancer, and, second, to describe a 
new radium applicator that aids in the sim- 
plification of this technic. 


SUPERIORITY OF RADIATION METHODS 


The superiority of radiation therapy over 
surgery in the treatment of carcinoma of the 
cervix is now generally recognized by sur- 
geons and gynecologists all over the world. 
In a number of the leading surgical clinics 
of this country the radical operation for cer- 
vical cancer has not been used for more than 
five years. It is not within the scope of this 
presentation to attempt to prove the claims 
for the superiority of radiation therapy in 
the treatment of this condition. Those who 
may question this statement are referred to 
the numerous references in the literature, 
largely contributed by leading American 
gynecologic surgeons such as Howard Kelly, 
of Johns Hopkins; John A. Polak, of Long 
Island College Hospital; Henry Schmitz, of 
Loyola University, Chicago; John G. Clark 
and Charles C. Norris, of the University of 
Pennsylvania; William P. Healy, of the 
Memorial Hospital, New York; Frank W. 
Lynch, of the University of California, and 
scores of others. 


AMERICAN METHODS OF RADIUM THERAPY 


Numerous methods for applying radium 
in cervical cancer have been advocated by 
various American workers, space permitting 
not even an enumeration of these different 
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REGAUD’S TECHNIC IN CERVICAL CANCER: USE OF NEW 
RADIUM APPLICATOR’ 


By HAROLD SWANBERG, B.Sc., M.D., F.A.C.P., Radiologist, St. Mary’s Hospital and 
Blessing Hospital, Quincy, ILLINOIS 
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technics. In general, the tendency has been 
to use medium to large amounts of radium 
(100 to 1,000 milligrams), moderately fil- 
tered (0.5 mm. silver plus 1.0 mm. brass or 
more lightly filtered needles), with but few 
individual radio-active centers, and to give 
the entire treatment within a comparatively 
short period of time, immediately after the 
diagnosis has been established, with little or 
no preliminary treatment. 

A technic that has been popular in Amer- 
ica is one advocated by the late John G, 
Clark, Professor of Gynecology at the Uni- 
versity of Pennsylvania. Clark used a short 
“T”’-shaped applicator which provided fil- 
tration with 1 mm. brass (density 8.5) and 
0.5 mm. of aluminum. With this device ra- 
dium is introduced into the cervical canal 
and placed against the vaginal portion of the 
cervix, providing two radio-active centers, 
each of which usually contains 50 mg. of 
radium. The length of each portion is about 
3 cm. and the duration of the treatment, as 
originally recommended by Clark, is approxi- 
mately 24 hours (2,400 milligram-hours), 
although some radiologists give from 3,000 
to 3,600 milligram-hours. 


REGAUD TECHNIC 


The splendid results which Regaud, of 
Paris, has achieved in the treatment of cer- 
vical cancer have attracted the attention of 
radiologists everywhere. Claude Regaud is 
the Director of the Radium Institute of the 
University of Paris and is the associate of 
Madame Curie. His reputation among ra- 
diologists is universally acknowledged and 
there is perhaps no one who enjoys greater 
prestige as a radiation therapist. The Ra- 
dium Institute of Paris is one of Europe’s 
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leading cancer clinics, and, as its Medical 
Director, Regaud has had exceptional op- 
portunity for clinical study. In addition, 
there has been available for his use one of 
the largest supplies of radium in the world 
—9,500 milligrams. 


(A) PRINCIPLES OF REGAUD TECHNIC 

The cardinal principles as advocated by 
Regaud in the treatment of cervical cancer 
are: 

1. Proper preliminary treatment. 

2. Rigorous asepsis. 

3. Use of a comparatively small amount 
of radium, over a long period of time, giv- 
ing the greatest possible dosage without 
injury to surrounding normal tissues. 

4. Employment of a number of radio- 
active centers distributed throughout the 
entire uterine canal and in the vagina. 

5. Use of heavy filtration (by dense 
metals such as gold or platinum), which 
emits only the deeply penetrating gamma 
rays of radium, thereby avoiding necrosis of 
the tissues. 

6. Use of external radiation in addition 
to the intra-utero-vaginal radium therapy, 
when the parametrium is involved. 

Regaud performs a biopsy upon every tu- 
mor as soon as the patient presents her- 
self at the clinic, inasmuch as all treatment 
is based upon the microscopic diagnosis. 
Biopsy carries insignificant hazards in cer- 
vical cancer because the lymph and blood 
channels are already blocked by the ulcera- 
tion that is invariably present. At this time 
a culture is also made of the cervical and 
vaginal flora. Local infection constantly 

accompanies cervical cancer at the moment 
it opens into the vagina. At first super- 
ficial, it later extends deeply, equalling the 
progress of the cancer. Radium is not ap- 
plied until the vaginal infection is markedly 
reduced. 
(B) PRELIMINARY TREATMENT 
I am indebted to George T. Pack, of the 
Memorial Hospital, New York, for the fol- 
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lowing brief description of Regaud’s tech- 
nic: 

“A douche of the vagina twice daily with 
an antiseptic solution is prescribed until the 
day of treatment. The putrefactive mi- 
crobes disappear readily under this local 
treatment, but the pyogens, namely, the 
staphylococcus and streptococcus, are more 
difficult to destroy. Autogenous vaccines 
are responded to by the staphylococci, but 
the streptococci, particularly those of the 
dangerous hemolytic type, are very resistant. 
In every instance where internal radium 
therapy has been followed by severe pelvic 
infection, the preceding bacteriologic analy- 
sis has demonstrated the presence of hemo- 
lytic streptococci: on the contrary, not every 
patient harboring these streptococci within 
her vagina will suffer this complication. 

“The ablation or curettage of cancerous 
vegetations of the uterine cervix has certain 
advantages: it facilitates treatment; it may 
suppress the suppuration from the infected 
cervix; it frees the implantation of the cer- 
vical tumor from the orifice of the uterine 
canal ; it permits closer approximation of the 
radium foci to the outlying cancer tissue; 
it favors cicatrization and lessens the dan- 
ger of toxemia from absorption. A bleed- 
ing, infected, sphacelic, ‘cauliflower’ cervical 
tumor should be amputated, preferably by 
diathermo-coagulation, previous to the in- 

troduction of the radium into the vagina 
and uterine canal.” 


(C) TECHNIC OF RADIUM APPLICATION 


“The intra-uterine applicator is a blind 
rubber tube, 2 mm. thick, 6 cm. long and 
having a bore of 3mm. Each radium-bear- 
ing capsule which it contains is 20 to 22 
mm. long; each has a radiating surface of 
0.6 by 15 mm. and a wall thickness of 1 
mm. of platinum. Each capsule is individ- 
ually wrapped in 0.2 mm. of aluminum foil 
to arrest the secondary radiation from the 
primary platinum filter. In summarizing, 
then, the rubber tube has a radiating surface 
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of 6 to 7 cm., a focal distance of over 3 mm. 
and a filtration of 1 mm. of platinum for the 
rays. 

“The accompanying vaginal applicator is 
known as the Curie colpostat. Each cork is 
1.5 cm. broad and 2.5 cm. long, so that with 
the radium-containing capsule within its in- 
terior, more than 0.5 cm. wall of cork is 
left on either side. Each capsule within the 
center of the cork has a wall of 1.5 mm. of 
platinum, primary filter, and a secondary 
filter of 0.2 mm. of aluminum. Two of 
these corks are mounted on a 1 X 10 cm. 
steel strip covered by rubber tubing. The 
ends of the cork are sealed with plugs. Then 
the entire apparatus is immersed in boiling 
paraffin at 120 degrees C. for twenty min- 
utes, for the purpose of sterilizing and ren- 
dering the colopostat impermeable to the 
vaginal fluids. It should be noted that only 
the ends of the capsules are directed toward 
the rectum and bladder. 

“The depth of the uterine cavity is meas- 
ured by a sound in order to plan the size 
of rubber tube to be introduced the follow- 
ing day. It is essential for the entire length 
of the uterine cavity to be filled with ra- 
dium-bearing tubes. A week or ten days 
having passed since the biopsy and bacterial 
culture, the patient is admitted to the hos- 
pital, where on the first morning the uterus 
is sounded and the cervical canal dilated 
without an anesthetic, by the use of grad- 
uated French uterine sounds, until the max- 
imum is reached. The patient is then re- 
turned to bed and her temperature is taken 
at frequent intervals during the remainder 
of the day and night. If there has been no 
increase in temperature, then on the follow- 
ing morning the internal radiation is begun. 
The applicators are introduced into the 
uterus and vagina without the use of an 
anesthetic. The treatment continues for five 
days, in order to obtain the required dosage. 
Every morning during these five days, all 
the radium is removed from the uterus and 
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vagina; the patient is given a douche; the 
rubber tube and contents are boiled; the 
corks are cleaned with antiseptic solution 
and the entire apparatus lubricated and re- 
introduced. 




















Fig. 1. The Clark 
cervical applicator, ac- 
tual size. (Designed by 
the late John G. Clark, 
Professor of Gynecology, 
University of Pennsyl- 
vania.) A popular ra- 
dium applicator for 
cross-firing on the cer- 
vix, especially in cervi- 
cal cancer. As a rule 50 
milligrams of radium are 
placed in the cervical 





Fig. 2. Illustrating 
the method by which 
the Clark cervical ap- 
plicator can be in- 
serted by means of a 
curved uterine dress- 


arm and a_ similar ing forceps or a spe- 
amount in the arm across cially designed for- 
the cervix. ceps. 


“The extreme frequency of parametrial 
infiltrations and the impossibility of making 
a diagnostic differentiation between inflam- 
matory and neoplastic indurations necessi- 
tate the employment of irradiation to all the 
pelvic territory invaded or menaced. In 
lieu of concentrating the radio-active sub- 
stance in a single foyer or focus occupying 
a space confined to the center of the neo- 
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plastic zone, the total quantity is divided 
into multiple tubes or capsules (5 to 8 in 
uterus and vagina). The uterine canal con- 
tains three or sometimes four platinum cap- 
sules of radium element. In the concavity 
of the colpostat, intermediate loaded corks 
are placed if necessary. If the uterine canal 


Fig. 3. How the Clark cervical applicator appears 
when it is in position in the cervical canal. Its pur- 
pose is to irradiate the cervix from two radio-active 
sources with moderately filtered gamma rays of ra- 
dium. It is held in position by voluminous gauze 
vaginal packing. 


is impermeable, the treatment is made at 
two successive times, the vaginal applicator 
first (colpostat ), the uterine applicator later, 
after regression of the neoplasm has disen- 
gaged the canal. If sclerosis of the vagina 
and atresia of the uterine canal will not 
permit the employment of this typical dis- 
position, even when two successive treat- 
ments are used, then curing by utero- 
vaginal application of radium is improbable. 
‘In such a case one must be content with 
palliation or else augment the internal radi- 
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um therapy by roentgen therapy or by 
transpelvic curietherapy.”’ 


AMOUNT OF RADIUM USED AND NUMBER oF 
RADIUM CENTERS 


With the technic described above, Regaud 
uses six radio-active centers in the average 




















Fig. 4. The individual parts of the 
author’s uterine radium applicator, ac- 
tual size. It is designed to irradiate 
the entire uterus, especially in cervical 
cancer. The uterine portion consists of 
graduated parts to accommodate the 
varied uterine measurements (from 4.5 
to 10.5 cm.). Before using the appli- 
cator, the length of the uterine canal 
is determined by a sound. This permits 
the assembling of the applicator to con- 
form to each individual case. 


patient, three intra-uterine and three intra- 
vaginal. Radium in element form is placed 
in each center containing 6.66 or 13.33 mil- 
ligrams. In the majority of patients 33.32 
milligrams is placed in the uterus and a 
similar amount in the vagina, or a total of 
66.64 milligrams. 
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SIMPLIFICATION OF TECHNIC BY USE OF NEW 
RADIUM APPLICATOR 


As mentioned above, three separate ap- 
plicators are used in an average case of cer- 
vical cancer—one that occupies the entire 
uterine canal, one that fits against the cer- 








Fig. 5. The author’s radium 
applicator assembled for use 
in a uterus of average length, 
actual size. As a rule, three 
sources of radium are placed 
in the uterine arm and one in 
the arm across the cervix. 


vix, and another, the “colpostat,” that is 
placed in the lateral vaginal fornices. The 
author has attempted to simplify this technic 
by combining the two first mentioned appli- 
cators, thereby using two instead of three. 
This has been accomplished by a modifica- 
tion of the John G. Clark cervical applicator 
previously described. 

The applicator lately devised consists of 
22 carat gold of special alloy throughout. 
Gold is used instead of platinum because it 
is much less expensive, yet is nearly as dense 
as platinum. Pure gold (24 carats) has a 
density of 19.3; platinum, 21.5. 
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The walls of the uterine portion are 1.75 
mm. of gold covered with 0.5 mm. of alu- 
minum, and the vaginal portion 3.5 mm. of 
gold covered with 1.0 mm. of aluminum. 
The bore of the uterine portion is 3.5 mm., 
the vaginal portion 4.5 mm. The uterine 
portion consists of a number of graduated 
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Fig. 6. How the author’s radium applicator ap- 


pears when it is in position in the uterus. Its pur- 
pose is to radiate the entire uterine canal and to 
cross-fire on the cervix with heavily filtered gamma 
rays of radium, usually from four radio-active 
sources. The filtration in the vaginal portion is 
twice as great as in the uterine part, thus affording 
protection to the vaginal mucosa. The applicator 
is held in position by voluminous gauze vaginal 
packing. 


sections, so that an applicator can be assem- 
bled for various uterine canal measurements 
of from 4 to 10 centimeters in length. The 
gold used has an approximate density of 
18.4, providing thickness to the uterine por- 
tion, which gives a filtration equivalent to 
1.5 mm. of pure platinum, while in the vag- 
inal portion double this filtration is accom- 
plished. (The filtration in the uterine por- 
tion is approximately four times as great as 
in the Clark cervical applicator, due to its 
greater thickness and to the fact that gold is 
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so much more dense than brass.) The out- 
side diameter of the uterine portion is 8 
mm., which can be readily covered with one 
or more thicknesses of para rubber, a rub- 
ber which contains no metallic element and 
therefore eliminates any caustic effect due 























Fig. 7. Left, end view; right, side 
view of the Kaplan colpostat, three- 
fourths actual size. (Designed as a 
modification of the Curie colpostat, 
by Ira I. Kaplan, of Bellevue Hospi- 
tal, New York.) It consists of two 
rubber barrels containing heavily fil- 
tered capsules of radium held to- 
gether by a clock spring covered with 
rubber. It is the principal vaginal 
applicator for radiating the cervix 
and parametria in cervical cancer, 
and may be used in conjunction with 
the author’s applicator for carrying 
out the Regaud technic. 


to secondary radiation. In the average size 
uterus, three radium needles or tubes can 
easily be placed in tandem in the uterine 
portion and one or more needles or tubes 
in the vaginal portion. 


That the applicator may be properly con- 
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structed to conform to each individual case 
(insuring success of the Regaud technic), 
the length of the uterine canal should first 
be determined by means of a sound. The 
applicator can be readily introduced by a 
uterine dressing forceps or special forceps, 








Fig. 8. This illustrates how the author’s radium 
applicator and the Kaplan colpostat appear when 
placed in position for treating cervical cancer. By 
this means six radio-active centers are provided in 
the average case—three in the uterine canal and 
three in the vagina, thus carrying out the principle 
of the Regaud technic. 


for a slot in the vaginal portion of the ap- 
plicator is provided for this purpose. 

The ideal manner for using this applica- 
tor, in treating cervical cancer, is in con- 
junction with the colpostat devised by Kap- 
lan. With this method, 
centers are supplied, all heavily filtered, and 


six radio-active 


the technic, so successfully carried out by 
Regaud, is readily administered. 

RADIUM DOSAGE 
The usual radium dosage that Regaud 


uses is 6,660 milligram-hours, although as 
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ase high as 8,000 milligram-hours may be given by repeated doses over a certain period of 
c), without inconvenience if six radio-active time, destroys all the mother cells success- 
Tst centers are used. When the incomplete per- sively, because, as the cycle of cellular ren- 
he meability of the uterine canal, the smallness, ovation continues, each cell passes at some 
ie or insufficient suppleness of the vagina, does time into the phase of maximal sensibility 
DS, not permit the insertion of more than three ' and at the same time the patient is saved a 
or four radio-active centers, the radium 
dosage is diminished to 4,000 to 5,300 mil- 
ligram-hours. It is dangerous to exceed 
8,000 milligram-hours because it may expose 
the patient to vaginal, rectal, and vesical 
4 lesions, with no additional therapeutic com- 
= pensation. The large radium dosage em- 
= ployed is possible because of the multiple 
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radio-active centers and the heavy filtration 





used. 

One of the interesting features of the Re- 
gaud technic is that this large radium dosage 
is accomplished by the use of a compara- 
tively small amount of radium. As pre- 
viously mentioned, Regaud has at his com- 
mand one of the largest supplies of radium 
in the world, yet, in the average cervical 
cancer, he uses but 66.6 milligrams of ra- 
dium element for the utero-vaginal treat- 
ment. The reasons for applying this small 
amount of radium for a long period of time 
(approximately 100 hours in the average 
case), follow. 




















RATIONALE OF LARGE RADIUM DOSAGE _ Fig. 9. A schematic drawing showing an early 
SLOWLY ADMINISTERED Stage 3 cervical cancer, the type most commonly 
present when the patient presents herself for treat- 
re ; F ment. The position of the radio-active centers, in 
It has been definitely established that in accordance with the Regaud technic, is shown in 
the course of their existence cancer cells the uterine canal and vagina, thus radiating the en- 
? i f tire uterus, cross-firing on the cervix, and sending 
pass through alternating phases of radio- radiation into the parametria. 
sensibility and radioresistance. The cells 
are particularly radioresistant when for a severe reaction, which is common when the 
long time they have been in a state of rest. time of irradiation is short and the amount 
They are most sensitive to the action of ra- large. 
dium when they are in the state of mitosis, By the use of heavy filtration the caustic 
or indirect cell division. The use of a large effect of any beta-ray radiation, with its 
amount of radium for a short period of time attending necrosis, is eliminated. The treat- 
will destroy only those cells which at the ment interval is necessarily prolonged, 
moment are in « state of maximal radio- which, as previously mentioned, increases 
sensibility, and spare the others. On the the chances of destroying additional carci- 


contrary, a long irradiation, or a treatment nomatous cells. 
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SUPPLEMENTARY TREATMENT 


In the event of an extensive cancerous 
infiltration (parametrial invasion) it is not 
possible to cure the patient by intra-utero- 
vaginal radium therapy alone. These cases 
necessitate additional radiation from with- 
out. If high voltage X-ray therapy is to be 
used it should preferably be administered 
first, then followed immediately by the in- 
ternal radium therapy. Regaud contends 
that X-rays are especially inefficient after 
radium therapy has been given by the utero- 
vaginal method, although many radiologists 
do not agree with this contention. On the 
other hand, if external radium therapy is to 
be used (with the so-called “radium pack’’), 
treatment is begun immediately after the ra- 
dium has been removed from the uterus and 
vagina. 

Regaud does not recommend post-radia- 
tion hysterectomy except in those who were 
apparently operable before the radium treat- 
ment. The results from irradiation alone 


in such patients are so good that the op- 
erative risk will more than equal the small 
percentage of supplementary chances of 
curing which hysterectomy gives. 

The so-called first degree growths, those 
strictly limited to the cervix, are the only 


good operable cases. In such instances 
treatment can be either by hysterectomy, ra- 
dium, or radium followed by hysterectomy. 
Unfortunately cases in this class are infre- 
quently seen, constituting only about 10 per 
cent of all patients who present themselves 
to Regaud’s clinic. Surgery must also be 
given consideration in the infrequent cases 
of adenocarcinoma of the cervix (which are 
usually resistant to radium), cancers coin- 
cident with an adnexal infection, cancers 
persisting after the failure of preceding ra- 
dium treatment, and cancers coincident with 
vaginal deformities of certain types. 


RESULTS 


The statistics from Regaud’s clinics have 
been among the most encouraging from any 


large institute, considering the percentage 
of advanced lesions treated. Ninety per 
cent of their patients have doubtful operable 
or inoperable lesions when first seen (10 per 
cent operable or Stage 1, 33 per cent doubt- 
fully operable or Stage 2, 57 per cent in- 
operable or Stages 3 and 4). Regaud’s per- 
centage of cures has shown a yearly increase 
since the radiation method was adopted in 
1919, but unfortunately no published sta- 
tistics are available since 1926. After more 
than five years’ use of the method described 
above, treating all stages of disease, 43.9 per 
cent of their patients were free from clin- 
ical evidence of the condition one year after 
treatment was begun, with a 26.2 per cent 
five-year salvage. The results of the treat- 
ment naturally depend upon the stage of 
the disease when treatment is begun, i.¢., of 
the so-called operable and doubtful group 
(Stages 1 and 2) treated by radiation alone, 
70.8 per cent are free from disease one to 
two years after the treatment, with a mean 
average of 42.4 per cent for all such cases 
covering a period of from one to seven 
years. 
CONCLUSIONS 


The Regaud technic of treating cervical 
cancer is an efficient, slow, intensive method 
of radiation therapy, which apparently has 
a number of advantages over the radiation 
methods that have generally been used in 
this country. These are: 

1. The preliminary treatment controls to 
a large extent the accompanying local infec- 
tion, thus increasing the patient’s general 
resistance. 

2. The careful aseptic technic of radium 
application with change of applicators dur- 
ing the treatment prevents severe infection 
following the treatment. 

3. The small amount of radium used pro- 
longs the radium treatment, thus increasing 
the possibility of administering the radium 
when the cancerous cells are in a state of 
maximal radiosensibility. 





DISCUSSION 


4. The employment of multiple centers 

of radio-activity with wide distribution of- 
fers a more uniform radiation, and permits 
a large radium dosage to be administered, 
not only to the visible growth but also to 
the zone of potential malignancy which sur- 
rounds it. 
5. The use of heavy filtration protects 
the normal tissues and avoids severe local 
reactions with their attending necrosis, and 
prolongs the treatment, thereby increasing 
the chance of destroying additional carci- 
nomatous cells. 

The use of a new radium applicator aids 
in the further simplification of the technic 
by— 

(1) Providing a single instrument for 
irradiating the entire uterine canal as well 
as the vaginal portion of the cervix, thus 
reducing the number of applicators to two. 

(2) Being readily adjustable, uterine 
canals of various lengths may be adequately 
irradiated. 

(3) Offering a heavier filtration, which 
permits only the penetrating radiation from 
the hard gamma rays of the smallest wave 
length, thus avoiding any caustic radiation, 
with its attending necrosis and subsequent 
sloughing. (Filtration is approximately 50 
per cent greater than that used by Regaud. ) 

(4) Providing filtration twice as great 
in the vagina as in the uterine canal, thus 
protecting the sensitive vaginal mucosa and 
thereby greatly reducing the possibility of 
fistula formation. 

(5) Can be procured at a much lower 
cost than an applicator of platinum filtration. 
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DISCUSSION 


Dr. HENry ScuMitz (Chicago): The 
symposium this morning on the treatment of 
carcinomata of the cervix has given us a 
vast amount of information: it is really im- 
possible in the short time allowed for dis- 
cussion to touch on all the phases that were 
presented. If you should ask me what I 
consider the important things in the treat- 
ment of carcinomata, I would answer early 
diagnosis and co-ordinated clinical organi- 
zation. Dr. Sittenfield this morning men- 
tioned that the group of medical attendants 
should consist of a surgeon, an internist, a 
gynecologist, and a radiologist. I feel that 
we should have men specially trained in the 
treatment of carcinoma of the various or- 
gans or specialties. 

Coming to the individual papers presented 
this morning, one feels that a paper on the 
standardization of radiation therapy of cer- 
vical carcinomata is very timely. It is fair 
to say that we are gradually approaching a 
standard in X-ray and radium treatment of 
carcinoma of the cervix, as Dr. Lawrence 
found in his paper. However, physicians 
are individualists and patients should be 
treated as individuals and there will always 
be differences in the technic of the treatment 
used by the various men. 

The radium applicator demonstrated by 
Dr. Swanberg is undoubtedly an advance in 
radiation therapy. It permits a great leeway 
in the modification of treatment. The heavy 
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gold filtration shuts out the rays of longer 
wave lengths and necrosis should therefore 
be avoided. I wish to ask Dr. Swanberg to 
give us the time period within which the 
6,600 milligram-element hours of radium 
are applied. This, in my opinion, is very 
important. 

Dr. Stevens has given us a masterly pres- 
entation of the subject. However, I wish 
to add that a uterine examination of the uri- 
nary bladder should always be made before 
beginning the treatment. It is impossible 
by a vaginal examination to determine 
whether there is or is not an invasion of the 
bladder and rectum. We should abstain 
from radium therapy if the bladder is in- 
volved, until the bladder mucosa has shown 
a tendency to heal after a series of X-ray 
treatments. This precaution will reduce 
the number of fistulz of the urinary tract 
following radiation therapy. 

Dr. Dorland’s paper is a distinct contri- 
bution to the subject of ovarian tumors. 


Radiation therapy after operation for papil- 
lary cystadenomata of the ovaries very often 
will prevent recurrences or metastases from 
the spilling of the epithelial cell elements on 


the peritoneum. In 1922 I published a se- 
ries of cases of ovarian tumors which had 
been treated with surgery and radiations 
and showed the symptomatic relief that can 
be obtained with therapy. I have frequently 
seen patients in apparently perfect health 
for three or four years after radiation ther- 
apy for incompletely removed carcinoma of 
the ovaries. In this series was one patient 
who has now remained well for more than 
eight years. It happens to be a case of 
sarcoma. 


Dr. Sipney Barrow (Shreveport, La.): 
I wish to confine my remarks to the papers 
of Dr. Lawrence and Dr. Stevens. Relative 
to the Regaud technic, I have had no ex- 
perience. It has always appeared to me as 
illogical to go out hunting big game with 
small ammunition, but I would not presume 
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to question such a distinguished gentleman’s 
technic, or his results. About five years ago 
I presented a paper before this Society along 
the lines of Dr. Lawrence’s paper, and | 
stressed the point, or attempted to do s0, of 
the necessity of a combination of radium 
and X-radiation in the treatment of pelvic 
carcinoma. I attempted to bring out the 
point there that it was physically impossible 
to distribute the dosage as it is desirable to 
do, by simply trying to follow the various 
twists and curves that have been handed out 
to us to follow. We must hold in mind the 
physical laws as stressed by Dr. Lawrence, 
and have in mind the time of each radiation. 
In our work, and I am on the firing line, I 
feel the responsibility to the patient—I feel 
that I must not consider my patient as a 
mere phantom of wax or water. The result 
is what I am held accountable for, and the 
result—or, rather, the technic followed—is 
so similar to that of Dr. Lawrence that I 
feel grateful to him for having brought it 
before you again. One point of difference, 
however: I feel that it is absolutely neces- 
sary to give the maximum dose. of X-radia- 
tion preceding the radium radiation intend- 
ed. In my work I make no attempt at clas- 
sification; I do not believe it does any good. 
Once I determine my patient has a cancer 
of the cervix or the uterus, I feel that the 
very maximum radiation that the normal 
tissues will stand should be given, regardless 
of whether it is an early, in our minds, or 
advanced case. I precede all cases of carci- 
noma of the cervix with an intensive X-ra- 
diation which approximates, if I may use the 
term “erythema,” 130 per cent to the depth. 
Within two weeks, fourteen days, I then ad- 
minister our radium radiation, which is at a 
period of time when the X-radiation is be- 
ginning to subside. By the time the radium 
reaction attains its height I have continued 
through a period of four or more weeks, al- 
most a continuous radiation, not true satura- 
tion, but almost continuous radiation effect. 
I have treated, since 1918, 541 cases, and 
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while I am not in position to tell you ac- 
curately the results, in our locality we get 
somewhat of an intimate contact over years 
with these persons, and I feel satisfied that 
we are doing good. I wish to congratulate 
Dr. Lawrence and Dr. Stevens particularly 
on bringing the subject again before you. 


Dr. LAWRENCE (closing): Two things 
prompted me to select this subject for dis- 
cussion: First, the fact that a large per- 
centage of these cases sent in to me from 
the surrounding territory have already had 
ill-advised doses of radium—some have had 
too little, many have had too much. Men 
of inadequate radiologic training who pur- 
chase radium have little conception of the 
relation that should exist between radium 
and X-rays as applied to carcinoma of the 
cervix. 

Secondly, there applied to me for advice a 
young man of excellent college training who 
had recently decided to enter the field of ra- 
diology. He was much interested in the 
whole subject of cancer, and quite familiar 
with the literature on the treatment of carci- 
noma of the cervix. He stated that the 
more he read the less able he was to arrive 
at a definite conclusion as to the right meth- 
od of using radium and X-rays in combat- 
ing this disease. 

It occurred to me that after more than 
twenty years’ experience with radium, and 
nearly ten years’ experience in the use of 
X-rays of sufficient penetration, radiology 
should be able to arrive at a standardized 
method of procedure—a method based not 
only upon a digest of the experience of 
many workers, but also upon a full appre- 
ciation of the physical laws governing the 
distribution of radiant energy from each 
of the two sources used. This would mean 
the standardization of radium and X-ray 
treatment of this disease. 

In less than ten years surgery standard- 
ized many of its major operations. Here 
is the most important major operation of 
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radiology, and, so far, there has been no 
concerted effort to arrive at the best method 
of performing it. 

I believe that this is a matter of such 
prime importance that a committee should 
be appointed from this Society to formulate 
a standard method of procedure to be car- 
ried out for each of the three degrees of the 
disease as it presents for treatment. It is 
not unlikely that this would raise the per- 
centage of salvage in these cases from the 
present 20 per cent to approximately 90 per 
cent. Then would these patients receive not 
a part, but all, of the benefit that radiation 
has to offer. 


Dr. SwWANBERG (closing): In reference 
to the uterine applicator demonstrated, I 
might mention that the bore of the uterine 
portion is 3.5 mm., the vaginal 4.5 mm. If 
you have five, ten, or twelve and one-half 
milligram needles of radium, they can read- 
ily be placed side by side or in tandem in the 
applicator. In our work we place four 12.5, 
milligram needles in the applicator, together 
with two of the same type in the colpostat, 
or 75 milligrams in all for the average case. 
With this amount we give from 75 to 100 
hours treatment or a maximum of 7,500 
milligram-hours, if six radium centers are 
used. We usually figure on using 1,100 to 
1,300 milligram-hours per radium center. 
If the uterus is small, we use only 62.5 mil- 
ligrams in all; if large, 87.5 milligrams. 

We have not followed Regaud’s plan of 
changing the applicators every day because 
of the inconvenience to the patient. We find 
one change during the treatment—at the 
end of forty-eight hours—is practical and 
sufficient. The danger of leaving the appli- 
cators in position too long must be consid- 
ered, however. If the temperature exceeds 
102 degrees we withdraw the applicators, 
administer a thorough cleansing douche, and 
do not replace them until the temperature 
falls. If the patient has been properly pre- | 
pared for radium treatment, by repeated 
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douches over a number of days, the likeli- 
hood of the temperature becoming unduly 
elevated is not great. 

The special advantage which our appli- 
cator affords is its great density. This can 
best be appreciated by comparing it with the 
Clark applicator—its density is 8.5 through- 
out, because of the filtration by 1 mm. of 
brass. In our applicator the density in the 
uterine portion is 32.4 and in the vaginal 
portion 64.8, which is four and eight times, 
respectively, that afforded by the Clark ap- 
plicater, emitting only the very short, non- 
caustic gamma rays. 

Referring to the idea of “shooting big 
game with a small gun,” the proof of the 
effectiveness of Regaud’s technic is in the 
results secured. Regaud’s statistics are the 
best that have ever been published from a 
large clinic. As far as we are aware, no 
one, as yet, has shown better than a 27 per 
cent five-year salvage in cervical cancer, 
when 90 per cent of the patients were in- 
operable when first seen. These results 
alone are sufficient to commend the technic, 
and, until they are surpassed, it is the duty 
of the conscientious radiologist to at least 
give the method serious consideration. 


Dr. STEVENs (closing): I think that this 
is probably the first time in the history of 
radiotherapeutics that three papers have 
been presented by three men from different 
sections of the United States, each working 
independently of the other, in which the 
principles for efficient irradiation of carci- 
noma of the uterine cervix stressed by each 
author are in such close agreement. The 
principles involved in the treatment of this 
disease, at least, appear to be well stand- 
ardized. I agree absolutely with what Dr. 
Barrow has said about applying the maxi- 
mum treatment to the cases, even in the ear- 
liest stages. These are the cases that are 
going to give us our ultimate cures. One 
should not withhold the radical methods of 
treatment simply because the patient does 
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not appear to be very ill and because the dis. 
ease seems to be in a very early stage. We 
all know the ultimate outcome of such 
cases when the disease is not absolutely 
wiped out. 

Someone raised the question of using 
large vs. small quantities of radium, ie, 
comparatively small quantities. The use of 
small quantities of radium for long periods 
of time has the advantage that the healthy, 
normal tissues are affected less, whereas the 
destructive action on the diseased tissues is 
greater. This latter reaction is, of course, 
very important, and is due to the fact that 
the longer the application of radio-active 
substances the greater the number of can- 
cer cells affected by the radiations during 
mitosis. When a cancer cell is undergoing 
mitosis its resistance to irradiation is much 
less than that of the resting cell. When 
using large quantities of radium for shorter 
periods all of the above conditions are 
reversed. 

The continuous effect I have sought to és- 
tablish and maintain in all of the cases treat- 
ed. That is the idea in mind. when the 
treatment is begun with the roentgen rays, 
then radium, and finally roentgen rays 
again. By this method, just when the su- 
perficial structures are beginning to show 
signs of roentgen irradiation this method of 
treatment is stopped and the radiation is 
kept up by the use of radium applied within 
the cervical and uterine canal. When the 
skin reaction disappears and the radium 
treatment is completed it is then advisable 
and perfectly safe to give further roentgen 
irradiation through the ports used during 
the preliminary roentgen irradiation. 


Dr. DorLanp (closing): I have nothing 
to add to my paper, except to say that my 
one object in presenting it was to add the 
opinions of you skilled roentgenologists to 
the few published opinions of the surgeons 
on the value of deep radiation therapy in 
pelvic and abdominal malignancy. 








EDITORIAL 











M. J. Huseny, M.D. Editor 


BenyaMIN H. Ornoorr, M.D. 
Joun D. Camp, M.D. 


Associate Editors 








Contents of RADIOLOGY copyrighted by the 
Radiological Society of North America. 








CARCINOMA OF THE CERVIX 


Radiology occupies a somewhat unique 
position in regard to the treatment of carci- 
noma of the cervix uteri. Formerly sur- 
gery was the only recognized method of at- 
tack: to-day, so superior are the results ob- 
tained by radiation that surgeons every- 
where are gracefully yielding this field to 
radiology. 

Surgery has never been a_ successful 
method of treatment except in the very 
early stages of the disease. Now because 
of the position of the tissue involved, and 
because of the fact that the early symptoms 
are hardly more than those to which many 
women are at times accustomed, this disease 
will never lend itself to early diagnosis. On 
this account the number of cases at all suit- 
able for surgery has always been quite small 
as compared with the great number which 
has been seen too late for surgery. The 
field of surgery in this disease has always 
been a narrow one. 

The field of radiology is broad, offering 
at least something in practically all stages 
of the disease. Some of the most advanced 
cases will receive the greatest palliation; a 
few quite advanced cases will receive a last- 
ing cure; borderline cases are almost as 
suitable for treatment as early cases; very 
early cases show a high percentage of last- 
ing cures. 

But if the position of radiology in the 
treatment of cancer of the cervix is some- 


what unique for what it has accomplished, 
it is even more so for what it has not ac- 
complished. We have in radiant energy an 
agent capable of doing far more than is 
being accomplished by its use to-day. Ra- 
diologists in general are not thoroughly 
awake to the strength of their own weap- 
ons, nor sufficiently familiar with certain 
basic principles underlying their use. 

We have two sources of radiant energy 
of such wave length as has destructive in- 
fluence on cancer cells—radium and the 
high voltage X-ray tube. There is no point 
in general medicine upon which more con- 
fusion has existed than upon the relation 
holding between X-rays and radium rays, 
and some of this lack of clearness of think- 
ing has extended into the field of radiology. 
After ten years of high voltage X-rays and 
more than twenty years of radium there is 
little or no unanimity of opinion as to the 
place of each of these two sources of radiant 
energy in the treatment of this disease. 
What agreement there is, is based more up- 
on empiricism—that is, individual experi- 
ence—than upon scientific principles. 

Some men are pointing with pride to 25 
per cent five-year cures of all early cases 
and are quite satisfied with 8 per cent five- 
year cures of all cases treated; others can 
show 60 per cent of all early cases well from 
2 to 9 years and 30 per cent of all cases 
well from 1 to 9 years. There is no ex- 
cuse for this wide variation in the number 
of cures by different men. All have radi- 
um, all have high voltage X-rays, but all 
have not learned the relative value of each 
or the joint value of both. 

And here is the thing that radiology has 
not accomplished. The most dreaded dis- 
ease of women has been given into our 
hands for treatment. We have been made 
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solely responsible for its management and 
cure, and yet to date there has been no 
united effort made to determine upon the 
best possible method of administering ra- 
diation. Thousands of women are dying 
because X-rays and radium, as they are be- 
ing used to-day, are curing only about half 
the number of cases that they are capable 
of curing when used by the best possible 
method. X-rays and radium applied in a 
most haphazard manner will cure some of 
these cases, and with that small number we 
have all too long been too nearly satisfied. 

There is a crying need for counsel among 
radiologists—counsel which may determine 
upon a general plan of attack upon each of 
the three degrees of the disease as it pre- 
sents for treatment. There is a crying need 
for standardization of X-ray and radium 
treatment of carcinoma of the cervix. Only 
then will all the lives be saved that radiation 
is capable of saving. 


W. S. Lawrence, M.D. 





AMERICAN RADIUM SOCIETY 


The American Radium Society will hold 
its fourteenth annual meeting in Portland, 
Oregon, at the Heathman Hotel, Monday 
and Tuesday, July 8 and 9, 1929. The Pro- 
gram and Local Arrangements Committees 
have arranged a most interesting scientific 
program. The following is a tentative ar- 
rangement: 


July 8, 1929, morning session. 


1. Dr. E. C. Ernst. President’s Address. 

Dr. Epirn H. Quimsy. “A Compari- 

son of Radium and Radon Needles and 

Permanent Radon Implants.” 

3. Dr. R. L. Sante. “Cell Nutrition— 
One of the Largest Factors Governing 

Radiosensitivity.” 
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9. 
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Dr. Hayes E. Martin and Dr. Epiry 
H. Quimsy. “Calculations of Tissue 
Dosage in Radiation Therapy: A Pre- 
liminary Report.” 
Dr. RoLiin H. STEVENS. 
on Radium Technic.” 
Discussion: Dr. G. E. PFAHLER, 

Dr. G. W. GrikEr, 

Dr. Joun R. Ranson. 
Dr. D. T. QuicLtey. “How shall 
Modern Science Orient Cancer?” 
Dr. O. L. Norsworruy, 
Dr. L. T. LEWALp. 


“Comments 


Discussion: 


July 8, 1929, afternoon session. 


Dr. JoserH C. BLoopcoop. Title to be 
Announced. 

Dr. FRANCIS CARTER Woop. “Experi- 
mental Studies on Lead Therapy.” 
Dr. SANForD WITHERS. “Therapeutic 
Lead Poisoning.” 

Dr. H. J. ULLMANN. 
on Lead Treatment.” 


“Observations 


Discussion: Dr. ALBERT SOILAND, 
Dr. E. G. BrEeK. 
Dr. G. W. Grier. “Radium as a 


Palliative Agent.” 

Dr. E. G. Beck. “Open Surgery as an 
Aid to Efficient Post-operative Radia- 
tion and as a Prevention of Recur- 
rence.” 

Dr. M. J. SirTeNFIELD. “The Rela- 
tive Value of Radium in Malignant 
Disease.” 

Dr. HENRY SCHMITZ, 
Dr. R. L. SANTE. 


Discussion: 


July 9, 1929, morning session. 


Dr. G. E. PFAHLER. “The Treatment 
of Cancer of the Mouth by Means of 
Radium.” 

Dr. ALBERT SOILAND and Dr. WIL- 
LiAM FE. Costotow. “The Treatment 
of Epulis.” 
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16. Dr. G. ALLEN Rosinson. “Radium in 
the Treatment of Neoplastic and Dis- 
eased Tonsils.” 

17. Dr. F. A. Ficr. “The Treatment of 
Malignant Tumors of the Mouth and 
Throat.” 

Discussion: Dr. E. H. SKINNER, 
Dr. W. H. McGuFrin, 
Dr. SANFORD WITHERS. 

18. Dr. JAMEs A. CorscaDEN. “Further 
Indications for the Artificial Meno- 
pause.” 

19. Dr. E. H. Skinner. “The Rational 
Uses of Radium in Hemorrhagic and 
Fibrotic Tendencies of the Menopausal 
Period.” 

Discussion: Dr. D. T. QuiGLey, 
Dr. W. E. CostoLow. 

20. Dr. Socomon GinspurG. “The Value 
and Place of Radium in Treatment of 
Diseases of the Thyroid Gland.” 
Discussion: Dr. R. E. Loucks. 


July 9, 1929, afternoon session. 


21. Dr. O. L. Norswortny. “A Study of 
the Uterine Cervix, with Special Ref- 
erence to the Use of Radium.” 

22. Dr. Henry Scumitz. “Late Compli- 
cations in the Urinary Tract Follow- 
ing Radiation Therapy for Carcinoma 

_ of the Uterine Cervix.” 

23. Dr. H. H. Bowine and Dr. J. H. 
Buiss. “Results Obtained in the Treat- 
ment of Cancer of the Cervix Uteri 
with Radium and Roentgen Rays, from 
1915 to 1923, Inclusive.” 

Discussion: Dr. RoLLIn H. STEVENS, 
Dr. M. J. SITTENFIELD, 


All members of the Radiological Society 
and the Radiological Section of the Amer- 
ican Medical Association are cordially in- 
vited to attend both the banquet and the 
scientific sessions. 
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THE INDIANA ROENTGEN SOCIETY 


The second annual meeting of the Indiana 
Roentgen Society was held in Indianapolis, 
February 22. Dr. P. M. Hickey, of ‘the 
University of Michigan, was the guest of 
honor, and gave an address entitled ‘‘Lateral 
Teleoroentgenography of the Chest.” 

Officers were elected as follows: Presi- 
dent-elect, Dr. C. S. Oakman, of Muncie; 
Vice-president, Dr. K. T. Meyer, of Evans- 
ville; Secretary-Treasurer, Dr. J. N. Col- 
lins, of Indianapolis. Dr. E. M. Van Bus- 
kirk, of Fort Wayne, was appointed a mem- 
ber of the Executive Committee for three 
years. 

The next meeting of the Society will be 
held in June, 1929, in Evansville. 

Members attending were as follows: Dr. 
R. C. Beeler, Indianapolis; Dr. A. G. Chit- 
tick, Frankfort; Dr. J. N. Collins, Indian- 
apolis; Dr. W. R. Cleveland, Evansville; 
Dr. A. C. Echternacht, Indianapolis; Dr. 
L. F. Fisher, South Bend; Dr. H. H. In- 
low, Shelbyville; Dr. E. O. Lindenmuth, 
Indianapolis; Dr. C. R. LaBier, Terre 
Haute; Dr. R. L. Lochry, Indianapolis; 
Dr. D. C. McClelland, LaFayette; Dr. 
K. T. Meyer, Evansville; Dr. R. G. Moore, 
Vincennes; Dr. C. S. Oakman, Muncie; 
Dr. W. E. Pennington, Indianapolis; Dr. 
H. J. Pierce, Terre Haute; Dr. C. E. 
Quinn, Terre Haute; Dr. G. D. Scott, Sul- 
livan; Dr. H. W. Sigmond, Crawfords- 
ville; Dr. C. A. Stayton, Indianapolis; 
Dr. L. A. Smith, Indianapolis. 





UNPROTECTED RADIUM 
SHIPMENTS 


The arrival of shipments of unprotected 
radium and X-ray films in the same mail 
calls attention to the possibilities of irrep- 
arable damage to undeveloped films by ex- 
posure during shipment to the radiation 
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from unprotected radium. Not only will 
new X-ray films be fogged but other ar- 
ticles susceptible to radiation will be ruined. 
Nearly all amateur cinema film is sent 
through the mail for developing after ex- 
posure. The entire record of research or 
of a vacation trip might be lost in this way. 
Another possible, although remote, source 
of danger is that of injury to postal em- 
ployees through contact with unprotected 
radium. 

It seems only reasonable that all shippers 
of radium and _ radio-active substances 


should be required to use sufficient lead pro- 
tection to insure persons handling the ship- 
ment against personal injury and to prevent 
damage to radiation-sensitive films and 
other photographic materials. 


E. G. C. Witutiams, M.D. 





A MEMBER OF THE SOCIETY IS 
HONORED 


Dr. James M. Martin has been chosen 
‘President of the Dallas County [Texas] 
Medical Society, and a biographical sketch 
of him constitutes the leading article in the 
January issue of The Dallas Medical Jour- 
nal. He has practised medicine in Dallas 
since 1906, is known internationally as an 
authority on roentgenology, and “probably 
has as many friends among the profession 
throughout the state and nation as any other 
man in organized medicine in Texas,” to 
quote the Journal. Dr. Martin’s command- 
ing presence is seen at the annual meetings 
of the Society, and two years ago, at Mil- 
waukee, he showed some of the work he has 
accomplished in the cure of tumors about 
the face and neck. His son, Dr. Charles L. 
Martin, associated with him in practice, like- 
wise has done outstanding work in radi- 
ology. 


RADIOLOGY 


FIFTEENTH ANNUAL MEETING 
COMMITTEES 


The following committees have been ap- 
pointed to carry through to a successful cli- 
max the next Annual Meeting of the So- 
ciety: 

Local Executive Committee 

Dr. G. E. RicHarps, Chairman, Toronto 

Associates: Dr. H. E. ScHArr, London, 

Ont., and Dr. A. H. Rotpen, Toronto 

Publicity Committee ; 

Dr. A. H. Rotreu, Chairman, Toronto 
Dr. W. C. Krucer, Toron- 

to, and Dr. L. R. Hess, Hamilton, Ont. 
Entertainment Committee 
Dr. H. M. Tovett, Chairman, Toronto 
Dr. F. C. NEAL, Peterbor- 
ough, Ont., and Dr. G. E. RicHarps, 
Toronto 


Associates: 


Associates: 


Hotels and Lodging Committee 
Dr. W. C. KrucGer, Chairman, Toronto 
Associates: Dr. G. E. Rerp, Toronto, and 
Dr. A. E. WALKEY, Hamilton, Ont. 
Scientific Exhibit Committee 
Dr. Ropert A. ARENS, Chairman, U. S. 
A., Chicago, IIL. 
Dr. H. M. Toveti, Chairman, Canada, 
Toronto 
Associate: Dr. G. C. Brink, Toronto 
Scientific Sessions and Clinics Committee 
Dr. A. C. SINGLETON, Chairman, Toronto 
Associates: Dr. G. C. Brink, Toronto, 
and Dr. E. H. SHANNON, Toronto 
Commercial Exhibit Committee 
Dr. I. S. TRostLer, Chairman, Chicago, 
Ill. 
Banquet Committee 
Dr. E. H. SHANNON, Chairman, Toronto 
Associates: Dr. ELIzABETH STEWART, 
Toronto, and Dr. A. C. SINGLETON, 
Toronto 


Transportation Committee 


Dr. I. S. TrostLer, Chicago, Chairman, 
U.S. A. 
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Dr. W. C. Krucer, Chairman, Canada, 
Toronto 

Associates: Dr. H. A. PELTON, Toronto, 
and Dr. W. J. CRYDERMAN, Toronto 


Toronto Night Committee 
Dr. W. J. CRYDERMAN, 
Toronto 

Associates: Dr. H. M. Tovett, Toronto, 
and Dr. W. H. Dickson, Toronto 

Canadian Night Committee 

Dr. W. H. Dickson, Chairman, Toronto 

Associates: Dr. A. H. Rote, Toronto, 
and Dr. R. A. Tuomas, Toronto 


Chairman, 


Ladies Entertainment Commuttee 
Mrs. G. FE. RicuHarps, Chairman, 
Toronto 
Mrs. W. H. Dickson, 
Toronto 
Associates: Dr. W. J. CRYDERMAN, 
Toronto; Dr. ELizABETH STEWART, 
Toronto, and Dr. A. C. SINGLETON, 
Toronto 


Vice-chairman, 


Canadian Program Comunuttee 

Dr. L. R. Hess, Chairman, Hamilton, 
Ont. 

Associate: Dr. G. E. RicHarps, Toronto 





COMMERCIAL EXHIBITORS, 
ATTENTION! 


It will be well for the Commercial Ex- 
hibitors to familiarize themselves with the 
laws, rules, and regulations governing the 
shipping of apparatus and accessories into 
Canada for exhibition purposes. 

I am informed by the Collector of Cus- 
toms at Toronto, under date of February 
14, 1929, that X-ray apparatus and certain 
accessories are at present admitted free of 
duty, but that there is a sales tax of 3 per 
cent which, however, may be lower at the 
time of our proposed meeting in Toronto in 
December, as this tax has been lowered each 
year for several years. 

Even if the apparatus shipped into Can- 
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ada is free from duty, there are certain 
forms and blanks to be filled out and certain 
other governmental “red tape” arrange- 
ments necessary. These are in part em- 
bodied in the following customs brokers’ 
rules regarding 


EXHIBITION ENTRIES 


“J. All merchandise must be invoiced 
in triplicate on Canadian Customs ‘Form 
N,’ sworn to and mailed to us. 

“2. Souvenirs and advertising matter 
for free distribution are dutiable. The 
proper value must therefore be clearly stat- 
ed on invoice. The net weight of advertis- 
ing matter of paper must also be shown. 

“3. Invoices must show the fair market 
value as sold for home consumption at time 
shipped and must specify the number of 
packages comprising the shipment. 

“4. These invoices must be made out 
showing the goods consigned to ourselves. 
They must be mailed to us along with a 
copy of the express bill-of-lading. 

“5. All shipments must be prepaid and 
consigned to ourselves. All bills-of-lading 
and cases must be marked with the booth 
number which has been allotted to you at 
the exhibition. 

“6. Make out three copies of U. S. 
Shippers Export Declaration, giving full 
particulars of goods, showing value, etc. 
Two of these must be given to the transpor- 
tation company when shipping. The third 
copy is to be used in case of emergency and 
given to the U. S. Customs officials at the. 
U. S. port of exit before crossing the bor- 
der in case the other two copies have been 
mislaid or lost by the railway officials en 
route. 

“7. All merchandise given away, sold or 
not exported will be subject to duty. 

“8. We must have a power of attorney 
to arrange Customs clearance here. 

“9. Charges: $5.00 inwards entry; 
$5.00 outwards entry; $1.00 duty entry.” 
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RETURN OF ABOVE MERCHANDISE 

“1. Power of attorney will be required 
for American Consular purposes. 

“2. We must be supplied with Ameri- 
can Oath of Origin, Form No. 3311, duly 
sworn to in the United States. 

“3. We will look after the shipping, ob- 
tain Consular invoice, copies of manifest, 
etc. 

“4. Charges: $2.50 Customs 
American Consular charges. 

“The above forms will be supplied by us 


and 


upon application.” 

Arrangements will be made whereby the 
Commercial Exhibit room, at the Royal 
York Hotel, will be a Bonded Warehouse. 

For further information or particulars, 
communicate with Mr. J. H. Bartram, Col- 
lector of Customs and Excise, 54 Willing 
St., Toronto, Ontario. 

I. S. TrostLer, M.D. 

Manager of Exhibits and Transportation. 





AMERICAN ASSOCIATION OF RADI- 
OLOGICAL TECHNICIANS 


The 1929 convention of the American 
Association of Radiological Technicians will 
be held in Chicago, at the Sherman Hotel, 
on May 27, 28 and 29. Please note the 
change in dates from those in the tentative 
announcement in February RapIOLoGy, a 
change made to avoid confliction with the 
meeting of the Illinois State Medical So- 
ciety. 

The new “Northwestern 
been selected as the official train. 
is made up in the Twin Cities: leaves Min- 
neapolis at 8:00 p. m., St. Paul at 8:40 
p. M., and arrives in Chicago at 8:35 a. M. 

The program promises to be one of un- 
usual interest: radiographs made by tech- 
nicians will be exhibited; lantern slides and 
moving pictures will be shown; many of the 


Limited” has 
This train 


papers presented will be discussed. In all 
these ways new and valuable suggestions in 
technic will be made. 

The Wednesday morning program is to 
be given by members of the medical profes- 
sion and promises to be one of the vitally 
interesting sessions of the convention. 
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Die KLINIscHE RONTGENDIAGNOSTIK 
DER INNEREN ERKRANKUNGEN. Dr, 
HERBERT ASSMANN, Ord. Prof. der 
Speziellen Pathologie und Therapie, 
Direkter der Medizinischen Poliklinik 
in Leipzig. Fourth Edition, Volumes 
I and II. Published by F. C. W. 
Vogel, Leipzig, 1928. Pages 1071. 
Price 70. R.M. 
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The fourth edition of this internationally 
recognized textbook of “Roentgen Diagno- 
sis as Related to Internal Medicine” now 
appears instead of one. 
Many chapters have been rewritten and the 
material and bibliography have been brought 
thoroughly up to date. Recent adjuncts to 
roentgen diagnosis, such as the use of lipio- 
dol in the lungs and spinal canal, and ven- 
triculography and encephalography, are giv- 
en special consideration. 

This book is without doubt one of the 
finest amongst roentgen literature, and every 
roentgenologist and clinician should have an 
intimate familiarity with its contents. It is 
to be regretted that an English translation 
is not available. 


in two volumes 





The highest electrical potential ever 
achieved by man, more than 5,000,000 volts, 
was obtained by Dr. Gregory Breit and Dr. 
M. A. Tuve, at the Department of Terres- 
trial Magnetism of the Carnegie Institution 
of Washington.—Science Service. 
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Cancer Treated in General Practice by 
Colloidal Lead. Ernest Talbot. Brit. Med. 
Jour., Dec. 8, 1928, No. 3544, p. 1034. 

The author reports two cases treated by in- 
tramuscular injections of “collosol lead.’”’ The 
first case was one of carcinoma of the right 
breast, removed in 1924. The second opera- 
tion for recurrence in the scar was done in 
1925. This was followed by roentgenother- 
apy. In spite of this, cancerous nodules re- 
appeared in the skin and extended rapidly. A 
year after the second operation the whole of 
the right anterior chest wall was a mass of 
nodules. Further operation was refused and 
X-ray was continued. The patient was very 
cachectic and there was dullness over the up- 
per right lobe of the lung and the mediasti- 
num. 


There was difficulty in swallowing. In 
June, 1926, injections of the lead preparation 


into the gluteal region were begun. After six 
months of these treatments the scars on the 
chest wall had become more movable; the 
nodules in the skin had disappeared, and the 
patient had gained fourteen pounds in weight. 
On cessation of treatment there was recur- 
rence of the skin nodules and the treatment 
was reinstituted, with immediate benefit. Re- 
currence again took place, however, on cessa- 
tion of treatments, requiring a third series, 
and it was necessary to continue for a further 
six months before all the nodules disappeared 
for the third time. The whole period of 
treatment was twenty-seven months and the 
amount of lead element injected was 780 mil- 
ligrams. 

The second case was advanced carcinoma of 
the rectum. The surface of the growth was 
excavated and involved the whole surface of 
the bowel. The edges were raised, everted, 
and indurated, and bled when examined. The 
growth was high up in the rectum, five inches 
from the anal orifice, and the surrounding 
tissues were infiltrated. There was marked 
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cachexia. The same general procedure as out- 
lined above was used in this case. At the end 
of six months there was a gain of fourteen 
pounds in weight, the patient felt better, and 
there was a marked improvement in the ap- 
petite. The edges of the ulcer were softer 
and the rectum itself could be moved more 
freely and appeared less fixed. There had 
been, however, an extension of the ulcerating 
process downwards. At this time, in addition 
to the intramuscular injections, the patient 
was instructed to inject the lead solution into 
the rectum once a week. At the time of writ- 
ing, the patient had been under treatment 
twenty-two months and had gained twenty- 
four pounds, and was able to perform her 
household duties. The ulcerated edge of 
the growth has extended downwards much 
farther than at first and practically involves 
the anal canal. The rectal wall itself appears 
to have been replaced by a solid mass of 
fibrous tissue. The rectum is not so fixed as 
before and can be moved more freely over 
the sacrum. The total amount of “collosol 


lead” given up to the time of writing is equiv- 
alent to 650 milligrams of lead element. 

_ The author states that both patients stood 
the intramuscular injections well and that 
there was only a slight tenderness following 


the injections on a few occasions. He con- 
siders that these two cases indicate emphati- 
cally that lead has a very definite and detri- 
mental effect on cancer cells and that the in- 
tramuscular injections appear to produce the 
desired effect without causing acute toxic 
symptoms. The lives of these patients have 
been prolonged and they have been made more 
comfortable and hopeful; the author there- 
fore feels that consideration should be given 
to the use of lead salts in the fight against 
cancer, and that the treatment does not seem 
to merit the wholesale condemnation it has re- 


cently received. 
H. J. Uttmann, M.D. 


The Effect of Irradiation on the Supra- 
renal Gland. A. U. Desjardins. Am. Jour. 
Roentgenol. and Rad. Ther., May, 1928, 
XIX, 453. 

It is the author’s belief that the experimen- 
tal work tending to show that the suprarenal 
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glands are highly susceptible to radiation jg 
not well founded; in fact, practical clinica] 
experience tends to contradict it. Even after 
large doses in experimental work, the patho- 
logic changes are chiefly in the cortex of the 
gland. While a small number of cases have 
been reported in which roentgen therapy is 
said to have induced acute suprarenal insuff- 
ciency, it is just as likely that these cases 
represented malignant extension or metastasis 
with coincident insufficiency, and to offset 
these few cases there have been thousands of 
patients receiving X-radiation to the supra- 
renal area without at any time developing 
signs of suprarenal disturbance. Because of 
the degree of resistance of the cells, par- 
ticularly medullary, to radiation, the conten- 
tion that radiation can diminish blood pres- 
sure in hypertension, or the hyperglycemia of 
diabetics, is not tenable. 
J. E. Hasse, M.D. 


Radio-biologic Investigations on Eggs of 
Ascaris. A. Zuppinger. Strahlentherapie, 
1928, XXVIII, 639. 

In this article, the author presents the re- 
sults of his extensive and very careful experi- 
ments regarding the biologic effect of radia- 
tion. It does not lend itself very well to 
abridgment (120 pages), but it should be stud- 
ied by everyone who is doing research along 
these lines. A good bibliography is appended. 
The following conclusions are reached: a 
number of precautions have to be observed 
when working with the eggs of Ascaris; they 
are sensitive to temperature and moisture; 
their sensitivity to radiation is increased with 
beginning gastrulation. There seems to be no 
difference in the mechanism of the effect be- 
tween roentgen and ultra-violet rays. Intensi- 
ties in the ratio from one to eight do not act 
alike: the longer exposure has a stronger bio- 
logic effect. If fractional doses were given for 
ten days, double the effect was noticed as com- 
pared with the application of a total dose giver. 
at one time. X-rays of short wave length were 
more effective than those of long wave length 
if equal doses were administered as measured 
by the Kuestner instrument. The distribution 
of intensity of radium preparation is pre- 
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sented, based on calculations and_ biological 
tests. This permits an expression of the ra- 
dium dose in roentgen units. The death rate 
of the eggs of Ascaris is analyzed and the dis- 
crepancy between observed and calculated fiz- 


ures is explained. 
E. A. Pou te, M.D. 


Sarcoma of the Prostate Gland. Ralph E. 
Powell. Can. Med. Assn. Jour., May, 1928, 
XVIII, 509. 

This is a report of two cases of this rare 
disease, which occurred in the service of the 
author, in the Montreal General Hospital. 
One case occurred in an adult, age 63, while 
the other was in an infant, ten months old. 
Including these two, there are 93 cases now 
reported in the literature. 

L. J. Carter, M.D. 


Non-surgical Renal Tuberculosis. Robert 
Gutierrez. Am. Jour. Surg., August, 1928, 
V, 99. 

The author believes that tuberculous bacil- 
luria does not always mean renal tuberculosis, 
therefore, all of the clinical tests should be 
made. Nephrectomy should be advised only 
when all of the clinical tests are positive and 
when the kidney function is diminished and 
the other kidney has to function to maintain 
life. He believes that bilateral renal tuber- 
culosis is more common than has ever been 
suspected clinically. When there is bilateral 
renal tuberculosis, with good kidney function 
on one side and diminished function on the 
opposite side, the more seriously affected kid- 
ney should be removed, providing that the 
other kidney is sufficient to maintain life. 
Partial nephrectomy in some instances is rec- 
ommended. 

Cases in which the pyelogram 
pyelonephritis and slight degree of hydrone- 
phrosis, with narrowing or stricture in the 
ureter sufficient to interfere with good drain- 
age, and in which there is fairly good kidney 
function without any apparent lesion of the 
bladder mucosa, should be treated cystoscop- 
ically by the routine method of catheterization 
and dilatation of the ureter and irrigation of 


shows 


the kidney pelvis. Many early tuberculous 
lesions of the kidney may be cured by this 
method. 

H. P. Dous, M.D. 


Regarding the Treatment of Chronic 
Leukemia. R. Epstein. Strahlentherapie, 
1928, XXVIII, 799. 

The author contends that in many articles 
dealing with the radiation therapy of leukemia, 
unnecessarily high doses are recommended. 
These are decidedly dangerous and do not lead 
to therapeutic results. There is no universal 
dose which will be advisable in every case; 
the treatment has to be individualized. There 
are patients who respond to small and medium 
doses given over a long period; in some cases 
the dose has to be slightly increased; there 
are patients who do not respond at all or 
should not be treated because of cachexia. In 
a number of cases the high blood count drops 
but the spleen remains enlarged. Besides the 
exposure of the spleen, the bones and the liver 
may be irradiated. The efficacy of this pro- 
cedure has, however, been questioned. There 
is no sense in trying to reduce the white blood 
count completely to normal by administering 
high doses. It is often satisfactory to stop 
treatment for a while if the leukocytes have 
gone down to about 20,000. It is interesting 
to note that some cases respond to doses as 
low as 2 per cent of the S.U.D. over the 
spleen if deep therapy radiation is used. 

E. A. Poute, M.D. 


The Significance of Petrous Ridge Defor- 
mation in the Roentgen-ray Diagnosis and 
Localization of Brain Tumors. Henry K. 
Pancoast. Am. Jour. Roentgenol. and Rad. 
Ther., September, 1928, XX, 201. 

In addition to the generally recognized evi- 
dence of brain tumor such as calcification in 
cyst walls, hyperostoses associated with me- 
ningiomas, sellar deformations in hypophyseal 
tumors, shift of the calcified pineal gland 
from its normal position, bone atrophy, and 
local pressure effects, the author finds erosion 
or atrophy of a localized portion of the pe- 
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trous ridge of the temporal bone of definite 
value in aiding in the localization of cerebel- 
lar and angle tumors. The petrous ridges 
are best visualized by the occipital projection, 
which yields information regarding these 
structures which cannot be obtained by stereo- 
scopic lateral roentgenograms. 

Because slight depressions have been noted 
in the petrous ridges (more often the right) 
in normal skulls, slight depressions should not 
be considered reliable. However, slow-grow- 
ing tumors may produce, either by direct con- 
tact or by transmitted pulsation, a definite ero- 
sion of the petrous ridge, or by obstruction to 
the lateral sinus with resultant dilatation of 
that vessel a localized pressure atrophy of the 
adjacent bone, and these X-ray findings, taken 
in conjunction with the clinical data, may be 
most valuable and reliable in aiding in the lo- 
calization of the tumor. Petrous ridge defor- 
mations will probably not be present in rap- 
idly growing tumors where the course of the 
disease is short. 

J. E. Hasse, M.D. 


Genital 
Tuberculosis in Women. G. A. Wagner. 
Strahlentherapie, 1928, XXVIII, 759. 

In the author’s clinic, radiation therapy of 
genital tuberculosis is given in preference to 
operation. Forty-two cases were treated in 
the years 1921-27. In the first group were 
fourteen patients who also had a peritoneal 
tuberculosis with ascites; of these, three were 
cured, five improved, and three did not re- 
spond. In the second group were eighteen 
cases (where the peritoneum was not af- 
fected) ; in sixteen cases satisfactory results 
could be recorded; one of the patients, who 
was irradiated in 1925, delivered a normal 
child in 1927, and was pregnant again at the 
time this paper was written. The third group 
consisted of two cases of uterine tuberculosis, 
one of which was cured and the other oper- 
ated on later. In the fourth group, seven pa- 
tients were treated following operation in 
which the nature of the disease was verified. 
The results appeared to be satisfactory. Dur- 
ing the first two years, from 30 to 50 per cent 


Regarding Radiotherapy of 
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of the S.U.D. was given. The results showed 
definite improvement when these doses were 
reduced to from 10 to 15 per cent S.UD. 
effective in the diseased area. The treatments 
were repeatedly given at intervals of from 
four weeks to several months. There js 
scarcely any contra-indication to radiotherapy 
in this type of case. The author goes so far 
as to interrupt any intended operative pro- 
cedure, if, after the abdomen has been opened, 
a diagnosis of tuberculosis of the genital or- 
gans can be made. 


E. A. Powter, M.D. 


Chronic Cystic Mastitis—Its Relation to 
Cancer of the Breast. Alson R. Kilgore. 
Calif. and Western Med., November, 1928, 
XXIX, 289. 

Not a little confusion of opinion has existed 
—and still does—on the question of the pre- 
cancerous breast cysts. The term “chronic 
cystic mastitis” is perhaps a misnomer, since 
inflammation plays no active part in the pro- 
duction of these cysts. Abnormal involution 
is perhaps nearer the truth. The chief com- 
mon characteristic of all forms and _ stages 
of abnormal involution is an increase in the 
number of individual gland elements—ducts 
or acini or both. 

Inasmuch as cancer arises from epithelium 
and only epithelium we would not expect to 
see it often originate where there is little or 
no epithelium, as in the smooth-walled serous 
or “blue-domed cysts.” Furthermore, it is, 
in general, a characteristic of cancer to arise 
in abnormal rather than normal epithelium. It 
is expected to arise in cysts or duct adenomas 
where the epithelium is increased and abnor- 
mal in its growth and arrangement. In a 
small group of cases (4), one-third of the 
cystadenomas have presented cancer at the 
time of operation. On the other hand, thirty 
presenting the non-productive type of chronic 
cystic mastitis have been studied and in none 
of these has cancer been found. 

The two great types of abnormal involu- 
tion usually present gross features permitting 
recognition at the operating table. The non- 
productive type presents one or many, large 
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or small, smooth-walled serous cysts, with 
breast tissue presenting the usual mixture of 
fat and fibrous stroma of normal color and 
fairly normal elasticity. The productive type 
presents single or multiple papillomatous cysts 
or a diffuse process of small cysts filled with 
whitish-yellow necrotic material. The entire 
mass is typically harder and less elastic than 
normal breast tissue and often presents a dis- 
tinct yellowish tinge on cut section. 
‘ F. B. SHELDon, M.D. 


Radium Treatment of Certain Types of 
Metabolic Diseases in Connection with a 
Special Diet. M. Heiner. Strahlentherapie, 
1928, XXVIII, 788. 

Forty-eight patients suffering from some 
type of metabolic disease were treated with 
radium bath, radium injections, gadium ir- 
radiation, or radium internally. A special diet 
consisting of 57 grams albumin, 72 grams car- 
bohydrate, and only butter as fat, per day, was 
given at the same time. It appeared that in 
many of these cases the blood sugar before 
breakfast was increased. A drop of this high 
blood sugar during the treatment was accom- 
panied by an improvement of the clinical 
symptoms. 


E. A. Poute, M.D. 


Radium Treatment of Tonsils and Other 
Lymphoid Tissue in the Throat. Francis 
H. Williams. Am. Jour. Roentgenol. and 
Rad. Ther., April, 1928, XIX, 334. 

The author used 55 mg. of radium in a pure 
gold container so designed as to direct the 
beta rays over the tonsil only. The usual fil- 
ter is 0.6 to 0.7 mm. aluminum, and an ap- 
plication of six to ten minutes is made to each 
tonsil. The result sought for is the complete 
eradication of all diseased lymphoid tissue, a 
small fibrous tonsil resulting after three or 
four treatments at intervals of about three 
weeks have been given. It is felt that by this 
method of treatment there will be fewer re- 
currences than when tonsillectomy is per- 
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formed. In addition to the several operative 
dangers or complications which are all avoid- 
ed by the radium method, the author points 
out that diseased lymphoid tissue of the 
pharynx or other parts of the throat can be 
treated as effectively by the radium method 


as the tonsil area. 
J. E. Hasse, M.D. 


A Rare or Hitherto Unrecorded Cavity 
with Fluid in the Bony Nasal Septum and 
the Crista Galli. Virgil J. Schwartz. The 
Laryngoscope, May, 1928, XXXVIII, 347. 

The author was unable, after a rather ex- 
tensive search of literature, to find any pre- 
vious report of such a case. His patient, who 
was 20 years of age, had a severe nasal ob- 
struction. The septum was very thick and 
moderately deviated, with a definite spur to 
the left. During a sub-mucous resection the 
septum was found to contain a cavity, filled 
with fluid, which extended about one centi- 
meter above the cribriform plate. This ap- 
parently went into the crista galli. He was 
unable to ascertain whether this cavity con- 
nected with the frontal sinus or with any of 
the ethmoid cells. The cavity was about one- 
half inch long (anterior-posterior), and from 
one-eighth to one-fourth inch wide and con- 
tained from 3 to 6 c.c. of fluid. 

Dr. Schwartz goes on to explain how such 
a cavity might be formed in the embryo or by 
pneumatization from the frontal or ethmoid 
cells. He then studied a series of 807 films 
of the accessory nasal sinuses in which he 
found 518, or 64 per cent, with a solid bony 
crista galli and septum; 142, or almost 18 per 
cent, showed a crista with a center of loose 
cancellous bone; 136, or 17 per cent, showed 
a pneumatized more or less distended crista 
galli, while 19, or more than 2 per cent, 
presented a definite cavity in some part of 
the bony septum with or without a pneu- 
matized crista. Some of these were pneuma- 
tized from the frontal sinuses above or ap- 
parently from the sphenoids behind. The 
author has shown that this subject has a very 
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definite anatomical, clinical, and surgical sig- 


nificance. 
B. C. Cusnway, M.D. 


The Musculature of the Bronchi and 
Lungs. Charles C. Macklin. Physiological 
Rev., January, 1929, IX, 1-60. 

X-ray examination has been heavily drawn 
upon in this review in visualizing the length 
and width changes in the bronchi during respi- 
ration. In inspiration there is elongation, 
with widening of the tubes, and in expiration 
shortening, with narrowing. The bronchial 
musculature is a continuous network extend- 
ing throughout the bronchial tree, and its 
structure adapts it to function in the expira- 
tory phase, for its contraction must shorten 
and narrow the tubes, particularly at the outer, 
or respiratory, end. This latter region has 
been shown to be very complex, and here the 
muscle forms a contractile spongework, its 
fibers encircling the numerous openings in the 
walls of the tubes, and edging the inter- 
alveolar partitions. There is an intimate mix- 
ture of elastic fibers with the muscle, which is 
thus in a position to act in conjunction with 
the elastic recoil. The innervation of this 
muscle system is reviewed, and a hypothesis 
advanced of an antagonistic action between it 
and the chest wall and diaphragm. 

The conception of the dead space is re-cast, 
and it is presented in an anatomical manner 
as a variable quantity, synonymous with bron- 
cial capacity. 

X-ray examination, too, shows that, when 
thick exudates block the bronchi, there is de- 
veloped a peristaltoid movement to effect their 
removal. Indeed, this form of movement, in 
slight degree, may be a constant phenomenon. 

Pathological conditions, as asphyxia, asthma, 
and anaphylaxis, are reviewed, and the bear- 
ing of the muscle on them considered. 

There is an exhaustive review of the 
pharmacology of the bronchial musculature. 

Besides the muscle intimately related to the 
walls of the airway, there is a system of fine 
fibers in the interstitial tissue. 

Some 492 separate articles are reviewed and 
their substance classified. The conception of 
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the lungs as muscular organs should lead to 
advances in the understanding of these organs 
and in the treatment of their diseases. 


On the Influence of Roentgen Rays on 
the Carbohydrate Metabolism of Carcinoma 
of the Cervix. K. Jaroschka. Strahlen- 
therapie, 1928, XXVIII, 784. 

Patients suffering from carcinoma of the 
cervix were treated with roentgen rays on 
three successive days, the total dose effective 
in the tissue amounting to 110-120 per cent 
S.U.D. This corresponds to 650 R per field. 
3iopsies were taken before and after the ir- 
radiation. It was found that the glucose con- 
tent of the irradiated cancer tissue was more 
than three times as high as that of the un- 
treated tumor tissue. The results were the 


same whether or not an intravenous glucose 
injection was given in connection with the 


roentgen-ray treatment. 
E. A. Poute, M.D. 


Peptic Ulcer of the Esophagus. Julius 
Friedenwald, Maurice Feldman, and Wait- 
man F. Zinn. Am. Jour. Med. Sci., January, 
1929, CLXXVII, tr. 

Peptic ulcers of the esophagus occur fre- 
quently enough to be of clinical importance. 
The usual location is in the lower third, al- 
though they may be found higher. The etiol- 
ogy is similar to that of peptic ulcers in the 
stomach and duodenum. In order that this 
affection may occur, it is necessary that the 
cardia remain patent so that regurgitated acid 
may continue its corrosive effect. 

Peptic ulcers of the esophagus are found 
mostly in adults. The most prominent symp- 
toms are pain, dysphagia, vomiting, hemor- 
rhage, and perforation. The treatment con- 
sists in the eradication of foci of infection, 
rest, regulation of diet, olive oil, alkalies, and 
belladonna. 

The roentgenological appearance presents 
four types of defect: (1) Mucosal erosion. 
In this type, a small fleck of barium may re 
main. There is also usually a spastic phenom- 
enon present. (2) Niche or penetrating. This 
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is the most frequent. A small amount of bari- 
um may be seen to remain after the rest of the 
esophagus is empty. It resembles the niche 
seen in gastric ulcers. At times it may resem- 
ble a dilatation or a diverticulum. 

(3) Spastic defect may be noted as: 

(a) simple transient spasm causing a de- 
lay to the passage of the meal ; 

(b) a tapering defect of the esophagus 
toward the cardia; 

(c) an indentation resembling an incisura 
seen in a gastric ulcer. 

(4) Perforating type. This is rarely seen 
at X-ray examination, as the patient is usually 
too sick to be submitted to such a procedure. 

Rospert A. ARENS, M.D. 


New Observations Regarding the Ques- 
tion of Injury to the Offspring Following 
Irradiation of the Ovaries. Walther Schmitt. 
Strahlentherapie, XXX, 24. 

The problem of injury to the offspring of 
women whose ovaries were treated by roent- 


gen rays or radium is still under discussion. 
In this paper, the author presents his own 
observations based on 42 pregnancies in 25 
women patients of the gynecological clinic of 
the University of Wurzburg. Thirteen of the 
25 patients received a dose sufficient to pro- 
duce permanent amenorrhea; 19 pregnancies 
were observed in this group—3 ended in abor- 
tion, 15 in delivery of a living child. Eight 
patients received treatment for irregular or ex- 
cessive menstruation without aiming at per- 
manent amenorrhea. From 17 pregnancies in 
this group, 5 ended in abortion and 12 patients 
delivered living children. Three women re- 
ceived a temporary sterilization dose; there 
were four pregnancies in this group, which 
were normal. One patient received a small 
dose to the ovary in order to stimulate its 
function; she had two pregnancies, one came 
to full term and the other ended in the ninth 
month. Of the 35 living children, 14 males 
and 21 females, 28 were absolutely normal at 
birth, 4 were underweight, 3 were born pre- 
maturely. None of the children showed any 
abnormality at birth. In one child, a con- 
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genital heart lesion was diagnosed at one and 
one-half years. Six of the children died. Of 
the 29 who remained alive, 21 were presented 
in the Clinic for examination: two were not 
normal, one having a disturbance in metabo- 
lism and another showing a swinging motion 
of the head while sitting. The remaining 19 
were perfectly normal. Their weight and 
height deviated in both directions from the 
normal average and in only four cases were 
they so much below the normal that one might 
speak of under-development. All four chil- 
dren, however, were living under very poor 
conditions. 

The author concludes that no definite signs 
of injury to the offspring due to radiation 
could be demonstrated, but that it is generally 
recognized that the utmost caution is indicated 
in any ovarian irradiation in women before 
the menopause. 

E. A. PoHte, M.D., P.D. 


Uterine Hemorrhage and Its Treatment. 
Thomas S. Cullen. Can. Med. Assn. Jour., 
October, 1928, XIX, 411. 

In those types of bleeding in which radium 
and X-ray come into consideration in treat- 
ment, the author gives the following advice: 

Hyperplasia in young persons calls for cu- 
rettage, every few months, if the bleeding is 
excessive. In patients at, or near, the meno- 
pause a dose of radium will bring on the 
menopause. In carcinoma of the cervix, 
when the growth is limited to the cervix, the 
uterus freely movable, and the patient a good 
surgical risk, the uterus should be removed. 
On the other hand, if the patient is very 
anemic, has renal or cardiac trouble, or if the 
growth has extended to the vaginal vault, then 
radium seems to offer the best chance of re- 
lief. In cases of carcinoma of the body of 
the uterus, we invariably do an abdominal 
hysterectomy. This usually gives excellent 
and permanent relief. 

Small and medium sized fibroids yield read- 
ily to radium and X-ray, but one is not always 
sure of the diagnosis. The treatment of fi- 
broids is under the careful scrutiny of many 
surgeons and radiologists, and in due time we 
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shall have clear indications when to operate 
and when to rely on radium and X-ray. 
L. J. Carter, M.D. 


On the Production, the Use in Radiology, 
and the Dosage of X-rays of Very Long 
Wave Length (Up to 8 Angstréms). M. A. 
Dauvillier. Arch. d’ Electr. Med., July, 1928, 
XXXVI, No. 538, pp. 290-300. 

The author has constructed a practical 
generator for X-rays of very much longer 
wave length (8 A. at 1.5 K.V.) than those 
produced in Lindemann tubes (2 A. at 6 
K.V.). A tube is used with a transparent 
window of a very thin organic membrane and 
anticathodes of Mg, Al, W, Si, which produce 
an intense characteristic radiation. The qual- 
ity of the radiation was determined by absorp- 
tion analysis in air and in cellophane. On the 
average, 1 cm. of air or 0.02 cm. of cellophane 
reduces the radiation intensity to one-half its 
value. The dosage was determined by means 
of an air ionization chamber, which easily ab- 
sorbed the total radiation. One-tenth mm. of 


epidermis also absorbs the total radiation and 


therefore acts as a “black body.” For this 
reason the doses can also be expressed in erg 
per sec. and per cm.? For 3 K.V. and 100 
ma. the erythema is obtained in 15 sec., cor- 


responding to a dose of 1,155 ergs. 
Orto Gasser, Pu.D. 


Clinical Difficulties Encountered in Cuta- 
neous Roentgen Therapy. George M. Mac- 
Kee. Am. Jour. Roentgenol. and Rad. Ther., 
August, 1928, XX, 121. 

During irradiation of diseased skins many 
objectionable conditions may arise which are 
in no way attributable to the treatment. Many 
skin diseases have concomitants, an example 
of which is dermatophytide, which often ac- 
companies dermatophytosis which might be 
mistaken for an exacerbation, extension, or 
toxic rash produced by the treatment. Sim- 
ilarly, spontaneous exacerbations may appear 
to be due to the treatment. Irritating topical 
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remedies may produce reactions which mig . 
be ascribed to the irradiation. Occasionally g 
patient treated for one disease will independs 
ently develop a second, which, to him, seem@ 
an untoward reaction from the X-ray or : 
dium. The clever malingerer may produce q 
dermatitis artefacta, which may closely 
semble a radiodermatitis. 4 
There are many possible sequelz of certain 
skin diseases which often result with no irra 
diation; however, when the patient has p : 
ceived such treatment and develops a sequela” 
he or some other individual is very apt to” 
ascribe it to the X-ray or radium used. 
amples are the atrophic telangiectatic af 
which may be the sequela of lupus vulgaris: : 
and angiomata, the depigmented areas in} 
psoriasis, keloid, or lichen planus, the perma-_ 
nent alopecia of lupoid sycosis and chroni¢) 
pyogenic folliculitis, and the pitted scarring” 
and hypertrichosis of acne vulgaris. g 
Sterility may have been present previous to 
treatment in the male who has been given: 
treatments for a disease of the scrotum, hence, § 
for the protection of the radiotherapist, the® 
semen should be examined before and during | 
the administration of treatments. : 
Certain skin diseases, notably psoriasis, may 
become roentgen-ray fast, especially if the? 
treatment is pushed. Most of the skin dis-} 
eases amenable to roentgen or radium therapy” 
will do as well or better with mild, widely” 
spaced treatments as when resolution is forced. » 
A prolonged rest period is perhaps the most! 
valuable means of overcoming a roentgen-ray” 
fast eruption and of making it again radio- 7 
sensitive. 4 
There is no proof that telangiectasia may | 
develop without an antecedent erythema,” 
however, the danger lies in overlooking the | 
erythema in an already inflamed skin. 
Since a thorough knowledge of dermatology | 
and of all forms of dermatologic treatment is’ 
essential, the treatment of skin diseases by” 
X-ray or radium should be conducted or su-" 
pervised by a dermatologist. 
J. E. Hasse, M.D. 
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